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ARTICLE I. 

Onth( Cai^e of Fairy Bings, % John Gouck, 

To Mr. NICHOLSON, 

SIR, Middl^/hiaw^ DscmherT, IS05t 

You puWiIhed in (he firll page of your ninth volume in latroduaory 
oftavo, a leUl^rto me from the Rev. Jonathan Wilfon, vicar ^®*’^^** 
of Biddulph, in which the a{ipearance of a patch of ground 
recently blafled and torn up by lightning was defcribed. 

The obfervations of (his ingenious and accurate gentleman 
^promifed to throw light on the natural hiftory of fairy-rings, 
provided they w^e continued, and in this expedtation, 1 took 
the liberty in a note fubjoined to the'copy of bis letter printed 
by you, to requeft his future remarks on the fulijedl, drawn 
from repeated infpedion of the place affedled by (be light* 
ning. The following a an extradl of a letter from Mr. Wilfon, 
containing bti obfervations relative to the fubrequenl ap- 
pearances of the patch, widbi fome thoughts which are cer* 
tainTy an hnprovemeni in one theory of fairy-rings that has 
received the patrohageof fome writers. This letter is dated 
November t, 1805, and after fome prefatory matter, pttA 
ceedstbu*, 

Voi. XIII.— jANVAav, 1800. A •* In 



Trnttfw^cftiges 
not permaoent* 


FAIRY artWGSr 

In confcquencc of your cftccroed lavour of ihe 14* of 
iluguft, 1804, I wont on lire 2nd of Septel^eir following, 
^to view the plac^^which the lightning (l/uck, beiitgTfc- 
Tli^piace fiGti i|>nipanied by' the farmer of the ground*. ^The atfe€ted fpot 
was not then very eafy to be didmguilhed^ W» ih^ injured 
ihiMes were generally overtopped at the time, but we diad 
no doubt of itt true fituation, dpon finding the place .wliere 
veftjcfca we formerly dug in purfuit of the imaginary flone. * Some 
nf the J^htnlng. ijeacj gfafa appeared, but it wai C0n'£ned to the fpace wfthJft 
which. the roots had^been plowed up by the eledtric duid.^ 
The verdure was undoubtedly brighter abouf fbe hole, alTd 
the farmer was willing to attribute the ffourifliing flate of 
this circle of herbitoge to the lightning-'; hut for my part, 

1 afcribed it to what had dropped from his cows, rather than 
any thing that had fallen from the clouds, 

'*1 have not been able to perceive the lead difference be- 
tween t|^ part flruck, and the reft of the field, during-the 
courfe ofcthe prefcnt year ; my obfervations muft therefore 
be acknowledged not to /iivour the byjielhefis,^ which fuppofes 
fairy. rings to be formed at fir ft by lightning. 

«« I never few a fairy-ring, and therefore may feem badly 
qualified to write on the fubjedt ; but from what I have read, 
it appears to me, ihal the circle of decayed grafs is caufed. 
by the innumerable grubs, which are fuid to lay concealed 
under the ring among the roots of the herbitage; 1 alfo 
fuppofe, that t^e faiignfo< commonly feen on fiiiiry<i»rsDgs, 
give a preference to tbefe ckdes on account ofithe abundance 
of dead vegetable matter to be found to them; amopgfl 
which various fpecies of fiiagf are known^to grow. To tliis 
1 may add, that the inlm-ior circle of dark greOn grafs is 
owing tp the cfong; and plougHir^' of ihofe animais in Ib^ 
preceding year.; and tlie reafon which cOvnp^ls thefe grobs 
. or *eir offspring to pufti forward from the centre, to be 
this ^ evoiy creature we know of ,basaa ayerfion to working 
in iU owh.exqremenf, or that of its own fpecies.” 

‘ The obfervatkms . of >Mr. WffFon> .fta^ Ip 

demqnftrate* that a patch qf is not iny^'ebly cour 

verted into a fairy^ring by a powerful bf lightning ; 
confequentlly if eledldc difehargea/rom 11^. htmo^ifaere be the 
prin^ry caufos Of thefe drdes, they roqUii^; the ailiftaiico of 
<om pecpliarily in the foU to guff appear. 

. auce. 
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wee* Moreover the circular figure of thefe !*.r"rSSS? 
emberra(ils,lhe eledrical bypotbefis with afecond difficulty ; tjieory, 

*foi the (radt;$ »of ^fcoloufed grafs^ a6)tua% produced by lighU 
ning, are but feldom bent into ring^i as they morn frequently^ 
aflume a zigeig» or eife a ramified form^ and are> 1 believe^ , 
p£ bill fliort daratioo ; which fhews, tbe roots cf the biffbage 
are not deftroyedf unlefs Vherc theeartbis torn up» The f gatf not th« 
efaeory which aUfibvrtes Uiefe circles of withered grafs 
the funoipg of a fiingoa, has little or no foundation | becaole” 
ibefe imperfed plants, generally fpeaking, attach themfelves* 

Ao dead vegeiablas, confequently ihetr prefence in &iry*>i^ngs 
is notiiing m^ore than an appeanroce which is fubfeqdent to 
the de(lru6Uon of llie herbage upon them. As for the lively Superior verdure 
verdure of Uie grafs on the interior edges of thefe circles, 
i believe it may be explained upon general principles, with* 
out the agency of lightning or fungi. For if tlie herbage of 
a patch of ground be deftroyed root and branch Y>y a caufe 
which does not remove the remains of it, tlie place will be 
covered^ in procefs of time, with a frefh crop of plants, pof* 
feffing fuperior luxttriaticy and verdure. The caufesof this Ucad plants, 
vigorous vegetation appear to be the following; the dead 
root^i and fiems lot and manure the foil which produced 
them : this fource of fertility receives an additional fupply 
from a fucceffion of fungi, which grow and decay on, the 
furface of the giound, as well m hom the excrement and 
exuvia of the gi ubs, which take up their abode among the 
withered roots ; lafily, the Ipil is rendered more porous by The air in* 
the decay of the vegetable remains, and tirereby hescorocs 
more permeable to the air, which increafes its fertility not a on"the roo 
iiiile. The left poTition feems to be confirmed by the cir- 
comifatice ef plants thriving belti^ in « unglazedy |ban in 
^ glazed flower jN>ts. Tbe following fadstUay be eddeoed Proofs of tht 

in corroboration of what has been hereadeallced. A fball piece 
of ground was covered, to Jpne, withcommoii fab, which had^'^* 
been rubbed upon the corps of Usdrowned man j the herbage 
of, ibis time^ but was fucceeded the 

opzt furomer h^ a new,^|| 0 p^jtb^verdoi% of which diff ingaiflted 
it (pr fome from the jTuffoundrng grafs. As eoasmim 
fall is eAeoMM perhaps, the following mflance 

will be calltd psefocsl^ tp the focmer^^ Many woods^ iq 
this country,* WindermcrOi aye cA 

B 2^ down 
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down about once tn fourteen )earsi and conv^ted info 
charcoal, fur the ufe of iron works, Thia is done b; 
^foMing the branches into large heaps ^ which are then 
covered wjih green tint, and fct on fire. ^Thefe piles of 
wood continue burning for feverai days» if><S:on(equPnce of 
whicfig the root< in the ground beneath them are completely 
charred; and the pit-fiead, as (he place is called, hav no 
verdure left upon it. The loTs however m repaired in Ih'e 
courfe of a few years by nature berfelf, where artedoes not 
. tnterfere^ and the Ipot clothed with a frefli coat of herbage, 
confiding of herbs remarkable for tMr* fiae and flouriOiinjf 
eppcsirance. This infiance of vigorous vegelallpn on ground! 
that has been completely burned, in all probability, is occa'- 
fioned by the textuic of the foil; which is adapted to retaiin 
moiAure, and admit the air; unlefs we fuppofe (be incorrup;*^ 
tible fubfiaoce of charcoal to afford a fpecies of manure. 

Tbepr^eding hints may perhaps incite fome of yourreaders 
to Audy th«i natural hiAory of fairyprtngs with greater diligcnccr 
efpecially to fearch after the true caufe which blaAs thefc cir- 
cles; for when tiiis is difcovered, we ftialt be able to re*clolhe 
Ibem with fuperior verdure, on rational principles, 

I remain, 

JOHN cough; 


Ohflsrvatwns on the finp^r Figure qf the Fltmi Saturn, 
William Hrrschel* XI. Fm S,* 

X HERE is not perhaps another objed in the heavens (ha 
prefents us with fuch a variety of extraorditiary phenomena 
as the planet Saturn : a magnificent globe, encom;>aired by i 
Aupendoui double ring : attended by feven fatellites ; orna- 
mented with equatorial belts : comprefTed at the poles ; turn- 
ing upon its axis: mutually ecUpfing its ring and fateilites, and 
eclipfed by ibem : the moA difiant <vof the rings alfo turning 
upon its axis, and the fame tidimg place with the lariheft of 
the fatellites : alt the patuof tite fyfiem of fiatunn occafionally 

* PhllefophiGal Traafaftions, 1805. 


refieding 
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Tefledrng ]tghi to other : the rings and moons illummaUng 

the iiigtits* of the Saturnian : the globe eijid fatelHtes enlighu 
"enii^ the d^ck fwrts df jdie rings: ami the planet and rit)g9 
throwing hack Jbe fun*s beams upon the moons, when tbey^ 
are deprived df ihern.at the time ot* their conjundtions. 

•It muA be oonfeOed that a detail of cLrcumOances like^tbefe, 
appears to teai^e liardly any room for addition, and yet the 
ibUowing ob^ervationfi will prove that there is a iingularity ' 

.left, whidi di AinguUltes the figure i.f Saturn from that of all 
the ether planeta. . 

It has already hfden*inefftfoned on a former occaAon* U^at.foftg My 
far back as th^ year i77d I perceived that the body. of Satm^ 
was liot exaSly round | and when 1 found in the year 17^1 
4liat it was ilaUehed at the pplea at lead as much M Jupfiar, 1 
^as infenfibly diverted firdin a more critical attention to. 
leA of the figure. PrepofTeiled with its being fpherotdkat^ 1 
meafared the equatorial and polar diameters in the^y ear 1789;, 
and fuppofed ti>ere oould be no •other particularity to remark 
in the figured thepUnet. When 1 perceived a certain iire- ReAfons whyths 
gularity in other parts of the body, it was generally aferibed ^ter pec^arU 
lo the interference of the ring|» which prevents a complete view weK^ovwlooked: 
of its whole contour ; and in this error, I might Hill have re- 
mained, had not a late examination of 'the powers of my ten- * 
feet teletcope convinced ine .that I ought to rely witlt the 
greateA confidence upon lhe^l%ib wf iito reprefentatiems of the 
moA minute objcfils 1 infpe^Ic^ 

The ftillowing obfervations^ in wbkfa the fingular figure of 
Saturn is fully tnveAigated,, conlatn many rem^trks on the reft 
of the appearineqa that iimy baleen wlien this beautiful planet 
is^xamined with attention^ and though they are not imme- 
diately occtfJSEary to my prewntifubjefil# I tbeaght U right to 
retain tbem, oa tiiey ihow (he degree of pro* 

ctfion i^Athe.adioR of tbc tate^bopHEv and 'the xleap^s Of the 
atmoi|^ereat iLhetim^ q^ oUerYation^ • , 

1 2, iato .• 7-feet mirror of extraordinary 

dtftln^befe; liebtatnined U^e i^et Saturn. The ring .refteiSs l«nratlon, in 
light the body^^aitd with a power of 370 the colour 
of the body becomes yellowiih, while that of the ring remains fecn tu be 
more white. * This gives us aii opportunity to difiinguilh - 
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ring from the body, in that part wher« it croHes di(k, by 
means of the difference in the colour of the reflected light. 1. 
faw the quintuple belt, and the flattening of tHe body at the 
. polar regions; I could alfo perceive (he vacant ipace between 
/ the tyfo rings. 

Cbfervatidns on The flattening of the polar regions is not in that gradual 
manner as with Jupiter» it Teems not to begin till at a high 
figure IS afeer* lalitudei and there to be more fudden than it is towards the 
rained. poles of Jupiter. I have often made the fame ofifervation 

beforej but dq not remember to have recorded it any where^ ' 

April 1 8 ; ten-foet refle^or, power ioo. The air is very 
favourable, and I fee the planet extremdy Well defined. The 
iliadow of the ring is very black in its extent over the difk 
fouth of the ring, where 1 fee it all the way with great dif* 
tinfinefs. . 

The ufiul belts are on the body of Saturn ; they cover a 
much 1ar|^r zone than the belts on Jupiter generally take up, 
as may be feen in the figure I have given in Plate I. ; and alfo 
in a former reprefentation of (he fame belts in 1794.^ 

The figure of the body of Saturn, as I fee it at prefent, is 
certainly different from the fpheroidical figure of Jupiter. Tho 
curvature is greatefl in a high latitude. 

I look a nieafure of the lilu alien of the four points of (he 
gre&leil curvature, with my angular micrometer, and power 
,527. When the crofs of the micrometer paffed through all 
the four points, the angle which gives the double latitude of 
two of the points, one being north the other fouth of the ring, 
or equator, was 93® 16', The latitude therefore of the four 
points is 46^ 38^ ; it is there the greateft curvature takes place, 

' As neither of the crofs wires can be in the parallel, it makes 
the meafure fo diflicult to take, that very great accuracy can^t^ 
not be expelled. 

The nioft northern belt comes up to the place where the 
ring of Saturn patfes behind the body, but the belt is bent in a 
^ contrary ciireflion being concave to the north, on account of 
its crofling the body on the fide turned towards os, and the 
north pole being in view. 

There is a very dark, but narrow (hadow of the body upon 
the following part of the ring, which as it were cuts ofl^ the 
^ing from the body. , 

' ^ Sec Phil. Tranf. for 1794, Table Vir*pagc 32. 

The 
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The (h|dow of the ring on th*e body, which I fee foQl^i of Obfervatloiis oa 
the ring, grows a little broader on boll) tides near the margin 

of die diflc. • , lar figure w af* * 

The divifion ^tween the two rings is dark, like the vacant 
fpace, betweeit the anfor, but not black like the fhadow I have ^ 
defcribed. 

There arc four (atellites bn the preceding tide near the ring; 

Ae largeft and another are north- precedirjg; the other two* 
are nearSj' preceding. 

April 19 . I viewed the planet Salurn with a new 7.foet 
^elefcope, both mirrors ot which me very perfect. 1 faw all 
the phenomena as defcribed laft night, except the fatellites, 
which had changed their filuation ; four of them being on the 
following fide. This tclefcope however is not e<)ual to the 
.J 0-feel one. 

The remarkable figure of Saturn admits of no doubt : when 
our particular attention is once drawn to ah obj%€t, we fee 
things at firft fight that would olherwife have efcaped ouf 
notice. 

10-feet refleaor, power 400. The night is beautifully 
clear, and the planet near the meridian. The figure of Saturn 
is fornewhat like a fcpiarc' or rather parellelograin, with the 
four corners rounded off deeply, but not fo much as to bring 
H to a fpheroid. I fee it in perfeflion. . , 

The four fatcllilas that were laft night on the peceding, 
are now on the following fide, and are very bright. 

I took a nicalorc ol the polilion of the four points of tbs 
greateft curvature, and found it 94» 29'. This gives theit 
latitude 45^ I believe this tneafure to be pretty ac. 

f urate. I fet firft the fixed thread to one of the lines, by keep- 
ing the north-preceding and (bulh-following two points in the 
thread ; then adjufled the other thread in the fame manner to 
ihe fouth-preceding and north-following points. 

May 5, 1805. I direfied my 20-feet lelefcope lo Saturn, 
and, with a power of about 300, faw the planet perfeaiy well^ 
defined, the eveoing being remarkably clear. The lhadow of 
the ring on the body is quite black. All the other phenomena 
are very diftind. 

The figure of the planet is certainly not fpheroidical, like 
that of Mats and Jupiter. The curvature is lefs on the equator 
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Ol$^rvatlon& •nanSon the poles than at the latitude of about 4^ degrees* 
whidh i J^Lgu- equatorial diameter is however confiderabl^/w greater than 
lar figure it aT- the polar. • 4 « 

ecrtaincd. ‘jn order to have the teftimony of all my inijruments, on the 

fubjeft of the ftrudture of the planet Saturn^^l had prepared 
the 4id-feet refledlor for obferving it in the meridian* 1 ufed a 
magnifying power of 360, and f^ its form exadtiy as I had 
feen it in the 10 and 20-feet inflruments* The planet is fla'u 
tened at the poles, but the fpheroid that would ariftafrbm this 
flattening is modified by fome other caufe, which 1 fuppofe t^« 
be the attradtion of the* ring. It refembles a parallelogram* 
one fide whereof is the equatorial* the other t]ie polar dia- 
meter* with the four corners rounded off fo as to leave both 
the equatorial and polar regions flaUer than tliey w'ould be in 
the regular fpheroid ical figure* 

The planet Jupiter being by this time got up to a confi- 
derable altitude, 1 viewed it alternately with Saturn in the 10- 
leet refledlor, with a power of 500. The outlines of the figure 
of Slaturn are as deferibed in the obfervation of (he 40-feet 
telelcope; but thofe of Jupiter are fuch as to give a greater 
curvature both to the polar and equatorial regions than takes 
place at the poles or equator of Saturn which are. compara. 
(ively much flatter. 

May 12. I viewed. Saturn and Jupiter alternately w’ith 
my large 10-feet telefcopc of 24 inches aperture; and faw 
plainly that the former planet differs much in figure from the 
latter. 

The temperature of the air is fo changeable that no large 
mirror can adl well. 

May 13. 10- feet refledlor, power 300. The fhadow of (he 
ring upon the body, and of the body upon /he ring, are very 
black* and not of the dufky colour of the hesv^ens about 'the 
planet, or of the fpace bet wen the ring and planeti and be- 
tween the two rings. The north-following part of the ring^ 
dole to the planet, is as it were cut off hy the (liadow of the 
^body : and the fliadow of the ring liesfouth of it* butclofe to 
the projedlion of the ring. 

The planet is of the form deferibed in (be obfervation of 
the 40-feet lelefcope; I fee it fo dtfiindlly that there can 
be no doubt of it. Hy the appearance, I (hould think the 

points 
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points of'thjB greatell curvature not to be fo far norllvas 45 Obfenrafioni «a 

The evenlng*Jbc4n{^ vefy calm and c1ear» I took a iheaforje hr figure i« af- 
of their fit uation^ which gives the latitude of the greated cur* 
vature, 45® 21'. ^ A fecond meafure gives 45® 4l' 

^piter being now at a confiJerabte altitude, I have vieWect 
it alternately with Saturn. Tlie figure of the two planets Is 
decidedly dtfierent. The flattening at the poles and on the 
equator of^aturn is much greater than it is on Jupiter, but live 
cprvalure at the latitude of from 40 tot48® on Jupiter is lefs 
than on Saturn. * 

I repeated tjiefe alternate obfervations many times, and the 
of tenor I compared the two planets together, tite more flriklng 
w^as their different flrudure. 

.^«A\Iay 26 , lO-feet refledor. With a parallel thread micro- 
meter and a magnifying power of 400, I look two inenfures 
of the diameter of the points of greateft clirvaturi*. A mean 
of them gave 64,3 diviiions = 1 1'^,98. Alter this, I look alfo 
two meafures of the equatorial diameter, and a mean of them 
gave 60,5 diviiions =: 11''^, 27; but the equatorial meafures 
are probably loo final!. 


To judge by a view of the planet, I fliouUl fuppofe the 
latitude of the greateft curvature to be lefs than 45 degrees. 
The eye w'ill alfo diftinguifti the diflTerence in the three dia- 
meters of Saturn, That which paffes through the pgjnts of the 
greateft curvature is the largeft ; the equatorial the next, and 
the polar diameter is the fmalleft. 

May 27. I'he evening being v^ry favourable,'! took again 
two meafures of the diameter between the points of greateft 
curvatyre, a mean of which was 63,8 divifions = 1 1",68. 
^Tw*o meafures of the equatorial diameter gave 61,3 diviiions 
= II", 44. 

June I . It occurred to me that a more accurate meaiure 
might be had of the latitude in which the greateft curvature 
takes place, by felting the fixed thread of the micrometer to 
the dtr^iob of the ring of Saturn, which may be done with 
great accuracy. The two follow'ing meafures were taken in 
this manner, and are more fatisfa^lory than I had (alien before. 
The firft gave the latitude of the foulh-preceding point of 
greateft curvature 43® 26'; and the fecond 43® 13'. A mean 
of the two w'ilJ be IJ® 20'. ^ 
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Obfei^siions on June 2. 1 viewed Jupiter and Saturn alfernsitely with a 
whicMts^ingu power of only 300, that the convexity of the 

lar iifUTv is 41 - ^yc-glaf^ ini):;ht occafion no decopTion, andr*found the form 
oertuned. • ^ j),^> planets to differ in the manner jthat has been de- 

feribed. * 

With 200 I faw the difference very plainly ; and even ^ith 
lO’O iL was fufficietitly viflble to admit of no doubt. Theie low 
powers fliow the figure of the planets perfectly well, for as 
the field of view is enlarged, and the motion of thS obje£ls in 
palfing is leifcned, are niore^at liberty to fix our attenti^^l^ 
upon them. * 

I compared the tclefcopic appearance of Saturn with a figure 
drawn by the meafures I have taken, combined with the pro- 
portion between the e(|uatorial and polar diameters determined 
•in the year * and found thaty in order to be a perfeft-- 

refcmhlance. my figure required fome fmall reduclion of the 
longed diamctcr,*fo as to bring it nearly to agree with the 
meaiures taken the 27th of May, W'hen 1 had made the nc* 
ceffiry alteration, my artificial Saturn w^as again compared 
with the telefcopic reprefentatiou of the planet, and I was then 
fatisfied that it had all the corrcfflnufs oF which a judgment of 
ihe e}e js capable. An cxa€l copy of it is given in Plate 1X« 
The diffiienrions of it in proportional parts arc. 


• The diameter of the grealefl curvature - 3S 
The,jCqualorial diameter - - - • 35 

The polar dianwter - - • - - 32 

Latitude of the longeff diameter • 43^ 20.' 


The foregoing obfervationa of the figure of the body of 
Saturn will lead to fome intricate reCearches, by which the 
quantity of matter in the ring^ and its iblidity, may be in fomc^ 
iTicafure afeertained. They alfo afford a new inflance of the 
efledl of gravitation on the figure of planets; for in the cafe 
of Saturn, we (liall have to confider the oppofite inilaence of 
two centripetal and two centrifugal forces: the rotation of both 
the ring and planet having been afeertained in fome of my 
tormer Papers.* 

^ See Phil Tranf. for 1750, page. J7. 
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III. 

fa^s and Objirvattom on (he medical Refpiration of gazeau 
Qxide qfASote, In a Letter from Dr. Bld docs. 

To Mr. NICHOLSON. 

SIR. 

.Ur . PfafT's paper on refpiration* will probably draw Ihe Dr. Pfaff’icz* 
tt.^entuin of the Icientific* towards the gafeou'? oxide of a^otCi 
which has been loo much negledled in a mei’ical point of 
vn \v. I was bnly forrv to fee that he propofes to ufe it in P;*opofM gareoat 
melaiichoiin. No combination of ideas can be more obvious ** 

than the application of an agent W'hich has to frequently proved madnefs. 
-'ixliilaratnig, and never yet been obferved to be followed by 
exhatidion where it did eKhilatate^ to a complaint^ in which 
depredion of fpints is a finking, circuni dance. But I am ap- 
prehenhve that llie fiifl thoughts of inexpcrience*liere (asfo 
often happen" ) will prove illufory, and that this projeft wdll 
not be foliow’od by the expelled advantage in many cafes of 
melancholia, f'or if it be true that there is no real dilfin^lion 
between mania and melancholia^ as far as the fenforium is 
concerned^ and that the vivacity of ideas in melancholia an- 
iwers to the violence of muftutar actions in mania^ as 1 have 
endeavoured to Hiew in my FflUys on Health; is there not 
ground to appiehend (hat the adions of the braini already 
too flrong, will be increafed by this gas^ or the difeafed con- 
templations rendered more intenfe } 

If there be any flale of melancliolia in which it may be of Cautions againit 
fervice, this will probably happen when the nervous TjHem df^- 

*falling into debility, in confequence of jglVtfig been kept tooory j 
much on the flretcli. 

But I do not here warn a^inll gafeous oxide from mere from experi- 
theory. The manager of a lunatic afylum near Brillol^ 
fpedlably^nown to the public, concurred with me fome years • 
ago in the opinion which I exprelTed to him concerning its 
probable advantage in melancholia ; and a patient that had 
been nndei his care inhaled it fairly without benefiL The ad-CAfes. 
miniflratic p was tried in two other cafes as fruitlefsly : Indeed 

^ Ifllof. Journal. XII. C49, 

Idif* 
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IJfe in palfy of 
one kind. 


ntinucd it in oiie^ From fume indications of M aggrava* 
tion of llie fy'mploms. I was by Ibis timer alive to fuf- 
picK.n, having thought much on ftie and reafoned 

into the idea that it would oFlen dgt injury upon llic 
above-mentioned principle. It has Jong ifeen my opinion, 
and' there are Hriking obfervations on record to prove Miat 
liidrogen, Iiidro-carbonate, azotic, or carbonic acid gafes, 
would be more likely to anfwer in a61ive infanity under what- 
ever form. Thele obfervations 1 lhall lake occafiAi to quote 
heroafier. , ^ 

The very fir ft lime I witnefted tlio ‘cfie6ls of gafeous oxide 
on a perfon in health, 1 concluded, that it would be a remedy 
in certain cafes of palfy. A patient who had emerged from 
apoplexy with the lofs of the power of one fide of his body, 
was accordingly put under a courfe <»f the gas. The refuU^ 
completely anfwered expectation. TIks cafe was nioft care- 
!ully watched ; and on withholding the gas. the Tyrnplorns 
repeatedly •grew woife, and vice verfu. After the patient^s 
recovery, he was kept under, infpeflion for a confiderable 
lime, and did not relapfe. This has been confirmed by 
other refulls; and in palfy, where the brain is primarily af- 
tc6led, I expetl (hat Dr. Pl«fF will find either a cure or great 
relief to follow the ufe of this gas in a refpeflable proportion 
^ of/rafes. 

iv. kind I have very fairly tried it in jwlfy apparently from cold, 

beginning at the cxlrciniltes and creeping from mufcle to 
mufele, without good or bad eih.£t. There is a cafe of this 
kind, related by Dr. KeiUifl), with the patient’s name, and 
corroborated by (eftimony fuperior to all exception in Conji- 
dtraiions on factitious Airs (Joimfon) in which a perfeQ cure 

and 1 have fince learned. 


m^xigen gas ; 

r^lly re{)ealed before varieus philofophiral 


Or oxlficn, obtained from^ 

by experiments care 
obfervers, that in ejftutmi reJpeSts, oxii^en gas and gofeous oxide 
adl in a vtr\f different, najt/ oppft/Ue manner vpon the living fibre, 
Thefe experiments 1 hope to publifti before midfummer. 
From palfy, analogy led me to other cafes of debility. 1 
fully tried gafeous oxide in dropfy of the cheft (anafarca of 

1 was much dif- 


1» (iri'pHcs f 


the lungs), but vi^il||oiit good or bad eflecl. 
appointed, conceiving that in dropfy (at leaft in one'fpecies) 
we have a paralytic ftate of the lymphatics. But I have been 
^nce alfurcd by a phyfician, (hat for ^ome dropfies he has 

found 
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found a remedy in this gas. There are dropfies which doubt- 
lefs depend on* excefj of exhalant action. Thcfe are eafily 
didinguiflied ; awd^hey require bleeding as much as plcurify.. 

In debility^ arising from refidcnce in hot climates and from in ^h jr ftsrtc^ 
intenfe. application to biinnef^^ I have known gufeous oxide ^ c ility, 
completely fucce/sfu! afler an infinity of remedies, Bath ^nd 
other wafers, had been tried in vain. 

The particulars of thefe cafes are alfo dcftincd for publica-- * . 
tion : But u rcfolvcd to wait for Tome years after the ufe of 
the gas; for I have found that a tingle^ circutnilance vitiates 
a large proportion of our medical records. Patients after an 
apparent recovery fall again into the fame complaint; and 
there are other confulerations, which I (hall for the prefent 
pafs over. 

^ . Jf Mr. Pfaff ufes gafeous oxide in palfy, he will probably Gafeous/»xiJe 
*fooner or later fee a phenomenon as extraordinary as any in 
galvanifin, and which after it has been deferibed by a philo-palficd parts, 
fopher of high reputaliony will become equally celebrated. inha.cd- 
This is the inftantaneous reftoration of voluntary power over a 
limb deprived both of motion and feeling, by palfy fucceeding 
to apoplexyi while the patient is refpiiing .gafeous oxide. 

This was witnelTed in commoi) with myfelf> by feveral res 
fpeflablc porfons ; and among others by fom6 of your philo- 
fophical acquaintance, if I do not millake. was in the cafe 
of Mr. G. a member of the lud parliament, who completely 
recovered : But as other means were afterwards adopted, I 
do not impute the refult to the gas, which however, when 
iifed alone, was vifibly of great fervice : for ! have no idea of 
claiming for a remedy under ferutiny any cure, if other 
powers .have been called in at the fame lime. 

J tranfmit thefe obfervations to you. Sir, in preference to Flrtl wafted for 
the Editor of an)^ Medical Journal, becaufe I think them likely 
to meet the eye of Dr. Pfaff fooner in your Journal. I fhouid 
be extremely (brry that he (hould fet out wrong in his trials, 
becaufe the fault will be imputed to the power itfclf, and not ,, 
to its mifapplicalion ; and the difabled will (till be left to (an- 
guifti and be cut off, nolwithAanding we ha^'e a remedy at 
band. 

1 have another reafon. I moA fincerefy wiAi any thing I A fecond, 
could fay would haAen the period, which rnujt arrive, when 
medical fcience* Aiall be merely what the Germans call a ^ 
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Srod-wiffen/clutftp or purfued only for a livelihoo^. If pbilo- 
ibphical men without a profeflion would take it op« it is I 
think certain^ that it mu(t foon become ba(h more efficient and 
more liberal. Any Hudy is capable of inter||iiing the feelings ;* 
and moft furely that of the laws of the oi^anic world is as 
tnueh fo as any other. Opportunities of anatomical, chemical, 
and clinical information are at hand. A perfon fo prepared 
will, heaven knows, with ardour and induftry foon acquire all 
that is ufeful in medical pradice. Let him tl>ea, animated 
with no other motive than the pure deilre of benehLing his 
fellow men, apply hfmfelf (o the improvement of medicine. 

Men of liberal It is impoflible that lie (hould not fucceed as fully as our 

bolted to Tennants, our Hatchetts, and Chenevix^s have done in che- 

medicine. miflry ; for it is not its inherent difficulty, but collateral cir* 
cumftances, that retard the progrefs of ibis art. Many apo^^ 
Ihecaries, for example, and old women in general, who are 
the great controulers of the deftiny of phyficians, would by 
no means allow the ufe of gafeous oxide in palfy, though the 
patient in the courfe both of nature and of ordinary medication 
be furb to die, and perhaps in a very miferable manner. But 
the philofophical cultivator of medicine, without troubling 
bimfelf about the good opinion of (he one or the other, would 
proceed on hii career under the guidance of the collefiive 
light of fciencc iMPrft of humanity. 

Anecdote. N. N. advanced in years, of a thickfet Aature, and with 

a (hort neck, (hewed figns of palfy many years ago. The 
writer of thefe lines warned his friends of the danger. Con- 
curring in this Qpprehen(jon» Dr.. Ingenhoufz proposed to him 
to inhale oxigen gas, a pradice (amiliar to that accurate phi- 
lofopher, and by which he hoped the conililution might be re- 
cruited. The execution of the* idea wa3 deferred. Mean- 
while the gafeous oxide was difeovered to bp refpirable, .ani 
its power in palfy was to a degree afcertaiiied. The writer 
now preffed the ufe of this gas wilb the uimoft earneltnefs. 
The patient faw it taken by others : He bimfelf confented 
to inhale it, when belrold ! the difirefs of a lady prefent, as 
excited by fome apprehended imaginary bad confcquences,, 
put off the inhalation. The predidted paralytic feizure ar^* 
rived but there was ample time lldl for the ufe of the oxide. 

I propofed that another patient, fituated’ as iimiluriy as'^poi^ 
4rfib^ fliould be fought; and that if he confented Htppn (he* 

T credit 
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credit of th^ fuccefsful exhibition^ and upon my refponfibilityi 
to ufe the the refult (liouid determine as to its employ- 
ment In the cate in qaeftion. At the fame time* 1 flated 
from tlic avern^ coorfe of paralytic attacks in general 
imtnediately fats>], that a little apparent amendment would 
lak^ place, and the fimke return with additional vioJoacc. 
My propof'al was acknowledged to be highly reafonable ^ but^ 
that plan of routine treatmcMit was followed which is fo much 
more advanta^ous to the idle and unfcicntific of our pro- 
feflion than it is to the tick, and the patient died of a return 
of hia complaint. Such is probably the condition of thoufands 
of the difeafed at this moment ! Rather than ufe a recently 
propoled plan not in the Pharmacopoeia, or feek a new one 
in analogy, we perfevere in painful or difguQing means, from 
which, on the faith of long experience, no good of any (brt 
can be expedled lor the (uflerer. May tiie riilng generation 
of natural philofophers exercife their talents and their bene- 
volence in putting an end to fo crying an evil I 

I am. Dear Sir, 

Rcfpc6lfuHy youi’s, 

THOMAS BEDDOE5. 

Clffton, Dec, 13, 1S05. 


P, S, A cafe in your Journal, where a gentleman accultomed On i/F cts nf 

lo breathe uafeuus oxide for amulemeiit, experienced very dif- tJ**- 

II/-®. * 1 - • / • in th i Jojrr. . 

agreeable feelings on one particular occahon, teems to me clearly 

referable to h^lleria. Now the trials at the Pneumatic Infb- 
tulion, as related in Mr. Davyd's Re/enr. Acs, had clearly diew'n 
that in the predlfpofed, gnfeous oxide is a fpecific fur exciting 
an h)fleric paroxyCm. Perhaps in the individual whofe caie 
15 related by hinjfelf in the Journal, no obvious predifpofition-, 
cither temporary or permanent, exifled : Nothing to thi'. pur- 
port is Aated. But that the afi'c^ion was (imply hyfcerical Their ical r.i- 
cannot 1 think be doubled by any one converfant both with 
hyflerta and the ad min id ration of gafeous oxide. It Teems to 
be drongly marked by that idea of immediate danger, whicii 
is fo common in hyfteria. Dr. Garnet very unneceflarily, 
and, I believe, very midakenly, called up the whole Bnstio- 
nian theory on the emergency. It led him, however, to give 
cordials; and tliey w^e proper. A tea-fpoonful offal volatile,'^ 

from' 
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from time to time* would probably have anfwered vi-ithout 
CAutiun regard- the Brunonian theory. But it is certainly thc^bufinefs of the 
phyricjan to avoid galoous oxide in.thc lij^erical, as it Is wine 
CJuacrc. iJiofe who labour under acute inflammayfon. If your cor-* 

refpondent who related his own feelings could fpecify any caufe 
whk'li might have rendered him nervous, or (late thetfa6t 
whether he was to or not, it \Vould give fatistaftion to the 
prefent writer, and perhaps alfo to future inquirers. 

Remark on dan- To iiUerdi6i u remedy becaufc its ufe .e(}uires difcrirninalion, 
^erous dif^rders. would, in many diforders, be leaving the tick to ccrlain dc-‘ 
BruAion. I imagine that (he outcry againd fuch means as |^- 
feous oxide, will ariie from lliofe who daily ufe the moft hazard- 
ous remedies, and who arc enabled to do it without reproach, 
bccaufe they are pul into a phial, and the patient and his fiiends 
never trouble themlelves about the nature of the articles which 
they arc receiving into the tlomach. 


IV. 


M^bjiraci of Objhrvations on a diurnal Variation of the harameter 
between the Troptes, By 5, H o R s b u k g h , Kfq. In a Letter 
to Henkv Cavindisu, Fj(jn I\ i?. iS*.* Read March 14, 
ISOj. 

SIR, Bombay t /ipril^ 20, 1 80i 

Tropical vatu- W HEN I w'as in London at the concluHon of the year 1801, 
roniec'-r**'^ ^ pleafure of being introduced to you by ray friend 

Mr. Dalrymplc, at which tira* he prefenled you with feme 
flieets of meteorological obfervattons, with barometer and 
thermometer, made by me in India, and during a pafftige 
i'roin India to Lngland. • * 

Being of opinion that few regiders of the barometer arc 
kept at fea, el’pecially in low latitudes, I have been induced to 
continue my obfervalion.s fince 1 left England, judging that, 
ei'en if they were found to be of no utility, they might at lead 
be entertaining t^ you or other gentlemen, who have been 
making obfervallons of a lirailar nature. 

Daring iny lad voyage I have employed two marine ba- 
rometers, one made by Trougliton, the other by Ramfden, 


* Philoibphic.'il Tranfa^lioHl^ 1^5. 


and 
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and a theri^omeler by Frazer. Thefe were placed cxpofed 

to a tree cuprenl of air in a cabin^ where the batons ot the rometer. 

barometers wer«^9 feet above the level of the fea. 

The hours at lyhicii the heights of the baromciers, and thcr- ^ 
tnomeJlers were Taken, viz, noon, 4 hours, 10 hours, 12 hours, 

14>*hours, and 10 hours, were chofen, becaufe at thefe t^es 
the mercury in the barometer had been perceived to be - regu- 
larly (lationary between the tropics, by former obfervations 
made in Mdia in 1 800 and 1 SOU It was found that in fettled 
feather in the Indian feas, from 8 A to noon, the mercury 
in the barometer was generally (lationary, and at the point of 
greatell elevation ; after noon it began to fall, and continued 
falling till 4 afternoon, at which time it arrived at the lowed 
point of depreflion. From 4 or 5 P M the mercury rofe again, 
and continued riling till about 9 or 10 P M, at which lime it 
had again acquired its greated point of elevation, and con- 
tinued dationary nearly till midnight ; after which it began to 
fall, till at t A M it was again as low as it had been at 4 after- 
noon preceding ; but from this time it rofe till 7 or 8 o’clock, 
when it reached (he highed point of elevation, and continued 
da* ionary (ill noon. 

Tims was the meicury obferved to be fubjeft to a regular 
elevation and dcprelFion twice in every 24 hours in fettled 
w^eathur ; and llio lowed dation was obferved to be at about 4 
oVtovk in the morning and evening. I remarked '^Ihat the 
mercury never remained long fixed at this low dation, but 
had a regular tendency to rife from thence till towards S in (he 
morning and about 9 in (he evening, and from thofe limes 
continued dationary till noon and midnight. 

In ujiibttled blowing weather, efpeciallyat Bombay during 
^the rains, thefe regular ebbings and flowings of the mercury 
could not be pesceived ; but a tendency to them was at fume 
times obfervable when the weather was more fettled. 

In the (beefs, which I formerly prefented to you, were 
evinced thefe elevations and depreflions twice every 24 hotira < 
within the tropics, in deady weather, as had been obferved 
by MeflT. Caflan and Peyroufe, by Dr. Balfour of Calcutta, 
and others. But lince my lad arrival in India, I have obferved 
that the atmofphere appears to produce a different effeA on the 
barometer at^a from what it does on Jhort. 

Vot. XIII.— lANjJARy, 1806. C 
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Tropical varia- As I am rjjrnoranl whether this phenomenon hasjbeen notireJ 
tionof the ba* [jy g^y perfon befare. 1 will here give you anrabftra£l at my 
journal, iliewing how the baromfeter ifb«|been influenced 
‘ ^ during the whole time fince I left England,//i'hich will enable 
f you to form an idea whether I am riglit in coTicluding that the 
barometer is really dinferentiy afFe^lcd at fea from what ft is 
on thore, at thole places in India where the obfervations have 
been made. 

The firft Iheel. begins with the obfervations maJe on board 
ihipt in my voyage ffoni Londop towards Bombay, in th^ 
months of April and May, 1802, 

From die lime of leaving the Landes End> April 19th, the 
motion of the mercury in barometers was fluctuating and irre- 
gular until we were in> latitude 2f>^N, longitude W, on 
April 29di ; the mercury in barometers then became uniform .in 
perlbrming two elevations and two depreflions every 24 hours, 
(which for brevity in mentioning hereafter I will call equalro- 
pical motions,} From latitude 28 N to latitude N, die 
dilference of the high and low ftalions ol the mercury in llie 
barometers was not fo great, as it was from latitude JO*^ N 
acrofs the equator, and from thence to latitude 2o^ S. Within 
thefe lafl«mentioned lifuils, the difference of high and low 
Nations of the mercury in the barometers was very confi* 
derable, gcneraHy from five to nine hundred parts of an inch, 
both in (he daily and nightly motions. 

\Vhen we reached the latitude of 28*^ S, longitude 27^ W, 
June 7th, tlie mercury in barometers no longer adhered to 
the equatropical motions ; bat then, as in high north latitudes, 
its riflng and falling became irregular and fluCluating during our 
run from latitude 2«'' S, longitude 27'' W, (inolUy between 
tlie parallels of and 36^' S,) until W'c were in latitude 27® S, 
and longitude 5 1"* E, on (ho i 1th of July. The merc ury llien 
began to perform the equatropical motions, and continued 
them uniformly, during our run trom the lull-mentioned po* 

^ lition, up the Maciagafear Archipelago, acrols the Equator, 
until our arrival at Bombay July 81ft. 1 802, 

Auguftfidi, J802. When the barometers were placed or> 
fliore in Bombay, the mercury , for the firft iix days, appeared 
to have a fmall tendency towards performing the etjualropical 
motions, but not equally perceptible as when fea, the dit- 
<^'ferencG between the high and low ftaticyis oj the mercury in 

the 
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(be barolbeterfi being g^eat to the day we entered the kubour TropSal Tarla- 
of Bombay.' From (he I2lh of Auguft to the 22d the mercury 
could not inVgeneral be obferved to have any inclination to 
perform the ^uatropical motions^ although at times a very 
fmadi tendency towards performing them might be per«\ 
ceived. , 

On (he 23d of Auguft the barometers were taken from the 
ftiore loathe (hip. Immediately on leaving Bombay harbour, * 

Auguft 26ih, 1802, the mercury in the barometers performed 
the equatropical motions, and continued them with great uni* 
formitvi during our paftage down (he Malabar coaft, acrofs 
the bay of Bengal, in the Strait of Malacca, and through the 
China Sea, until our arrival in Canton river on the 4>tb of 
October. When in the river, the mercury became nearly fta- 
' tionary during the 24 hours, except a finall inclination at limes 
towards the equalropical motions, but they were not near fo 
perceptible as at fea ; this change taking place the day we got 
into the river* 

During our flay in China, tlie barometer on fliiore, at Canton, 
had very little tendency towards the equatropical motions, 
throughout the njonlhs of October and November that we 
remained there. At times, wiiile in China, a fmall inclination 
towards pertbrming (he equalropical motion.s appeared : but, 
as in Bombay, the difte^nce of rife and fall was of fo ftnall a 
quantity, as to be frequently imperceptible. 

December 2d, 1802. On our departure from Canton river, 
the equatropical moirons were inftantly perlormcd by the 
mercury, and with great regularity cuiitinued during the whole 
of the paifage to Bombay, until our arrival in that harbour on 
tlie'l Ith of January, 1803. 

On January Isth, tKe barometers were placed on ftiore, and 
did not appear in the fmalleft degree fubjefl to (he equatro- 
pical motions although, with great regularity, they had been 
performed while at fea, even to the day we entered the harbour. 

One of the barometers was left on board for ai few days, and», 
like that on ftiore, Teemed to have no tendency towards the 
equatropical motions. During the months of February and 
March, In Bombay, the mercury was nearl/ flationayy 
throughout the' 24 hours. But about the latter part dP March 
the mercury Teemed to incline towards the equatropical mo* 

C 2 tj^s 
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tions in a very fmall degree ; and, during the monlh of April> 

" and to the 20th of May» this fmall tendency of die mercury 
to perform the motions appeared at times, was hardly 
difcernibie, the rife and fail being of fo fmaKl a quantity. 
iFrom the ISlli of Januai; to tlie 20th ©f May*, fhe mercury 
' in (he. barometers was in general flationapy, except a verj'. 
fmall tepdency towards the equatropicul motions at times.. 
i!it other times foinu change in the almofphcre difturbed the 
mercury from its iiationary pofttion j bu-l this was felbom the 
cafe, as it was then tlic^ fair weather feafoni or north-eaft „ 
monfoon. 

We failed from Bombay on the 23d of May, i803. The 
inflant we got out of the harbouri. the mercury in the baro- 
meters conformed to the equatropical motions with great re- 
gularity, and the diflerencc between the high and low Nations . 
was very confiderable during the w'hole of the paflage to 
China, excepting a few days in the caflern parts of Malacca 
Strait, where the land lay contiguous on each fide of us ; the 
difference between the high and low flalions of the mercury 
was not then fo great as in the open fea. On dealing the 
Strait, and en(ering the China Sea, the equatropical motions 
w’crc performed in greater quantity, and continued regular 
during our palTage up the China Sea, until July 2, 1803. We 
then <;;ntere(i Canton river, and the ecjualropical motions of 
the mercury in barometers entirely d^fed. . 

From July 8lh to September 7th, the barometers w'ere 
placed on (bore in Canton, during which lime the mercury 
appeared to have no tendency towards performing the equa- 
tropical motions; but it inclined to,a Aalionary pufiiion, ex- 
cept when influenced by changes of weather. After iho ba- 
rometers were taken from Canton to the (hipj we were four 
days in getting clear of the river, in which time^the mercury 
inclined to be flalionary, excepting that a fmall inclination 
towards the equatropical motions Teemed to evince ilfelf at 
times. But no fooner had we cleared Canton river, Sep- 
tember 13, 1803, than the mercury in the barometers began 
to contorm to the equatropical motions, of two elevations, and 
two deprefllons every 24 hours, at equal intervals of time, 
(although we were near the laud until the 1 5th September. }i 
And the mercury, with great regularity, conlinqed to per- 
form 
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ibrrn the eqiiatropical motions^ from September 13, 1303, 

the day we cleared ihq river of Canton, until October 13, ' cb»»*> 

when we cntei(|iid Sincapore Strait, excepting a froall degree 

of irregularity ,,\vhicb affefted the mercury on the 22d Sep- * 

tember, when it blew a gale on the coaft of Ihompa. 

061ober 13, 1803, On« entering the Strait of Sincapore, 
which is^ about 3| leagues wide, the mercury in the barome- 
ters was^ihen a little obOru^ed, and did not perform the 
equatropical motions, in the fame (juantity of rife and fall, as 
when we were in the.China Sea. Hfit on the fallowing day, 

Odtuber 14, when we had paflTed the narrow part of the Strait, 
the mercury conformed to thole mr>ti<)ns with regularity until 
’O6lober 21, when we arrived in the harbour of Prince of 
Wales^s Ifland; then a great retardation took place in the 
lequatropical motions ; for, during the time the thip remained 
ill the harbour, from 06lober 20 to November 5, 1803, the 
mercury in barometers feemed only in a fmall degree fubje6t 
to them, the difference between the high and low flat ions of 
■the mercury, being in general not more than half the quantity, 
lliat takes place in the open fea, or at a confiderable diftance 
from land. Where the (hip lay at this time in the harbour, 
tile land, on one fide, was a full quarter of a mile diftant, and 
on the other fide about if mile. 

On November 5, being dear of the harbour of Prince of 
Wales’s Ifiaiid, the equatropical motions were inffantly per- 
formed by the mercury, in the ufual quantity experienced at 
iba, which continued with uniformity until December 3. Ora 
•this and the following day, tlie mercury fell con^derably 
during our paffage over the tails of the fands at the entrance 
of Hoogly river, in lalilude 21® 06' N ; and on December 5, 

• itiie day of the moon’s lad quarter, a gale of wind commenced 
from N N B, with much lightning and rain in the nighu 
During the latter part of this day, the mercury began to rile, 
and there foon followed a change of fetUed weather. When 
we were in the lower part of the river, the mercury appeared * 
to conform in a fmall degree to the equatropical molic^s ; but 
vs'hen well up the river, at Diamond Harbour, the mercury 
inclined to be nearly flat ionary during the 24 hours. Us has 
formerly been obferved to happen in Canton river, Bombay 
ihafbour, &c^ ^ 

Ois 
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Tropical riria- On January 13, 1 804, after we had cleared!* the river 
the baro- mercury in the barometers ^gan to perform 
its' motions with uniformity, which contin^^^d during the 
^ pallage to Bombay, until our arrival there 6p February 12, 
/ The barometers being then placed on (hore, the mercury 
inclined to a iiationary pofition, avithout evincing any pro* 
penflty* towards the equatropical motions from the 12th to 
the 18th February, 1804, as has been noticed in jihe fore* 
going defer iption, to happen frequently, on entering a har- 
bour from fea. * 

On February 18, 1804, the meteorological journal ceafes, • 
at which time it comprifes the obfervations of 22 months^ 
having commenced April 6, 1802, in Margate Road. 

1 have taken the liberty of fending you this abllrad from 
the journal, to exhibit the apparent difference of the mercury 
in the barometer at Tea, from what has been obferved on 
tliore, at thofe places mentioned in the preceding defeription* 
As I have not fecn any account indicating the phenomenon, 

I thought it might be intereOing to you, or other gentlemen 
of the Royal Society to forward this im perfect abftradt, the 
journal itfelf bising too cuenberfome to fend home at prefent. 
Rut as I am in expectation of returning to England by the 
ihips from China next feafon, I hope I fhall be enabled to 
prefent you with the meteorological (beets alluded to, 

I am, &c. 

J. HORSBURGH, 

P. S. Since I wrote the foregoing abflraCt, I have received 
a letter from my friend Mr. Dalrymple, intimating that a 
copy of the meteorological journal itfelf would be acceptable, 
which has induced me to tranfroit to him the c/riginal (lieets, 
with a requeft to deliver them to you, I regret that I could 
not find ieifure time to make out a fair copy, to have fent 
( to you, in place of the original (beets in their rough fiate, 

• 

Bmibey, June l, 1804 . 


Seconi 
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V. 

Second Communhation on Artificial Tun, Bjf Cha&les 
Ha'tchktt, Abridged from ike Phikybplucal Tranfi 

actions for JS05, 

§ I. 

TT HFi artificial tan procured as def^ribed in the firfi com- Name of-the »r* 

IsunicatioH (fee our Vol, XI L p, had been named tan- 

nit) by Mr. Hatchett ; but the objection having being made to tcced. 

thisj that tatfnin was defiroyed by the nitric acid, white the 

artificial tanning fubfiance was usually formed by it, induced 

Mr. Hatchett to expunge the word tarmm wherever it had 

been applied to the latter. It alfo induced the author to 

make the following experiments on the comparative etic&s 

produced by nitric acid on thofe fubflances which contain 

iiioft tannin, and alfo fome others in which a tanning fub- 

(lance has been produced, under circuinilances in fomere- 

fpe^s dltrereiu from thofe deferibed. 

$ II. 

Although it is not abfolutely a flerted that the tanning fub- 
Hance is indeflrudtible by nitric acid, yet the following e!icpc- 
riments prove, that to produce this effect mutt at Ibafl be the 
work of' much lime and difliculty. 

1. Twenty grains of the artificial tan were difTolved in half Cxperimeots to 
an ounce of ^rong nitric acid, of the degree of 1.40; the j, 

lution diftilled till the whole of the acid came over, which nearly indeftruc 
acid was returned back on the refiduum, and the diftiliation ®***’*® 
•repeated three thnes in this manner. Care was taken fuot to 
overheat lheTe£duum; and then, when examined, did not 
appear to have fuffered any alteration in its properties. 

In fcveral parts of the abridgement of Mr. Hatchett's paperi,^ 
the artificial tanning Aibftance has Ircen called the new tan and ctrti^ 
fkialtan^ and tanning matter tan^ for the fake of brevity. It was 
thought necelTary to mention this, as the name tan is ufually ap- 
piopriated to oak bark in a certain date; which, with fipgular im- 
propriety, is that in which it contains lead tanning mattei;, after 
having been jfed in the tanners’ pits* — Ana. 


2. Tcfr 
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Kxpeiiments 

cuiicinued^ 


2. Ten grains of the new tan« mixed with ten grains of 

while fugar, dUTplved in half an ounce j)f nrtric acicU was 
diitilled to drynefs. The refiduum was nof^changed the 
gelatinous or other re-agents. \ 

3. This experiment was the fame as the former, only Jhat 
guiA arable was employed in place of fugar. The refult was 
the fame. 

4. The precipitate from a folution of ifinglafs, )pith which 
the artiScial tan had been mixed* was well wathed with dif- 
tilled water and then dried. In this ^ale it was digefted in 
flrong nitric acid, by which a dark-brown folution was 
formed ; which was evaporated to drynefs, and* the fubAance, 
diflfolvcd in boiling diltilled water, was examined by nitrate 
of iron, acetite of lead, muriate of tin, and folution of ifin- 
glafs, with all of which it threw down copious precipitates, 
limilar in all refpeds to the artificial tan, which had not been 
fubjefted to the procefs defenbed. 

5. Some of the precipitate of ifinglafs by the new tan was 
difiblved in muriatic acid, and evaporated to drynefs : of this 
boiling diflilled water dilfoived only a part ; and the folution, 
of a dark beer colouri did not precipitate gelatine, though it 
aAed on muriate of tin and fulphate of iron ; for with the for- 
mer it gave an afti-coloured precipitate;, and with the latter a 
flight depofit of a reddifh-brown. 

6. M boiling water diflblved only a part of the ifinglafs 
precipitate in the former experiment, the remainder was 
treated with nitric acid; after which, on being evaporated 
to drynefs, it was found to completely foluble in water, 
and precipitated gelatine as copiouily as at firft. 

7. Twenty grains of the new tan was difiblved in half an 
ounce of muriatic acid : The refiduum* alter evaporation to* 
drynefs, appeared in every refpe6l unchanged.* 

The author here makes the obfervalion, mentioned at the 
conclufion of the former paper, lelative to the foliitions of the 
new tan not becoming mouldy like Ihofe of galls, fumach, and 
catechu, and feeming to be completely impulrefcible* 

And having thus afeertained the unchangeable nature of 
this fubfiance, he made the following comparative experi*. 
ments on galls, fumachi Pegu cutch, kafeatti, common cutch, 
and oak bark* * 


8, Twenty 
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8. Twenfy grains of powdered galls were diflblved in half Experiments o« 
to ounce of flrtyig nitric acid : The refiduum from 

lion evaporated trrdrynefs, and then diflblved in boiling water', t^egujutch, and 
did not produce 4fie fmalleft effed on diflblved gelatine. oaJi* Wk. 

‘ 'Ilfhe experiments on to No. 13. did not produce any tannin. 

9. The refiduum of a flreng infufion of galls, treateef as 

No. 8. 

10. Ifingla^s precipitated by infuflon of galls dilfolved in 
ftrong nitric acid, and examined as No. 

1 1. Twenty grains ojf luinach diflblved in half an ounce of 
Arong nitric acid, and treated as No. 8. 

12. Twenty* grains of Pegu culch (which contains much 
mucilage} fubje^ted to a (irailar procefs, by w'hich much oxalic 
acid was obtained. , 

'13. Twenty grains of catechu, called kafcalli, treated fimi- 
larly, had, together with the four foregoing experiments, 
all the fame refulls as No. 8, not any of them fliewing any 
tannin. 

i l. Twenty grains of common catechu, dilfolved in flrong 
nitric acid, evaporated to drynefs, dilfolved in water, and 
examined by iflnglafs, depofited a tenacious him infoluble 
in boiling water, evidently compofed of gelatine and tannin. 

15. Twenty grains of oak bark treated in (he fame w'ay, 

depofited alto an infoluble film on the fides and bottom of The 
velfel. I 

16. Infuftons of galls, fumach, and oak wood, of equal 
Arength, were mixed vviih nitric acid, in the proportion of 
half an ounce meafure of each- to one drachm of the acid, and 
did not then render iflnglafs folution turbid. 

But infufions prepared from oak bark and the artificial Ian, 
mid managed in llie fame way, continued to precipitate the 
gelatine, until four drachms of the nitric acid had been added 
to each half ounce of the. infufion. 

Thefe refults fliew that artificial tan is the moft indeflruc- 
tible, but that the other tanning fubflances have confiderable 
varieties in this refpedl. The tannin of oak bark refifts nitric 
acid longer than that of galls, fumach, kafculti, or Pega. 
cutch. This lafl is replete with mucilage, and yields much 
oxalic acid, as before deferibed: it Teems ^Ifo to be the tnofl 
deflru6tib!e of|all the kinds of catechu: From thefe fa61s the ^ 
author was induced to add the fugar and gum to the artificial ^ 

tan. 
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Ian, to promote its deftrudlibility ; and exprefles his belief 
that mucilage or gum renders the.fubda^iccyilthat contain it 
mure dcnruclibfe in the nitric acid, and fome cafes alfo * 
prevents or impedes the formation of the lining fubitance ; 
vvhi<h difference he thinks to be caufed by the mucij^gc 
being in a flate of chemical cornbinaiion in ihofe bodies. 

§ III. 

F*penmcnts on A and B. When fulphuric or muriatic acid was added to - 
thcaitiiicial tan. ^ new^tan, it became ^turbid and depoflted a 

brown precipitate, which was foluble in boiling water, and • 
w’as then capable of precipitating gelatine ; in’which particu- 
lars it refembles the tannin of galls and other vegetable fub- 
i-iancc.s. 

C. Carbonate of polafb, added to a folution of ibe new 
tan, deepened the colour ; the liquor became turbid, and de<» 
pofited a brown magma. 

D. Five grains of dried artificial fan were diflblved in half 
an ounce of flrong ammonia: the whole was then evaporated 
to dr) nefs ; and being diflblved in v\'aler was found not to 
precipitate gclaten, uniefs a finall portion of muriatic acid was 
previoufly added. 

E. Another portion diiTolvod in ammonia wa.s diflilled : At 
firTi aril rnonia came over, and afterwards a yellow liquor, that 
Jiad the odour of burned horn. The refidiium was infolpble 
in water, to which it only gave a flight yellow tinge. 

On ic F. Tile obje£l of this experiment is to flievv the (Irange pro> 

injTn”d°hom ^bc new tan, of giving products analogous to animal 

Aiid yicldii am* matter (of which it yielded the odour in combuQion on former 
rooaw. trials), though prepared iticif from vegetable fulfflances. 

Some prepared fiom dry vegetable charcoal was diflilled t 
Firfl a little water came over, then a little nitric acidj then 
a very I’mall portion of a yellow ifli liquor : The fire being 
then raifed, the vetlels fuddenly became filled with a white 
cloud, and fo great a torrent of gas was almofl explofively 
produced as to overfet the jar : This gas, by its imelU s^p- 
peared to be ammonia, and was formed into the cloud by the 
nitric acid vapour in the velTels. The next jar of gas, which 
came flowly over, was carbonic acid, except a very fmall 
part which Teemed nitrogen gas. A bulky eoal remained, 
^(hat on incineration gave if grains alhes,^hich coniifled 
rnncipally of lime* 

G. Jiifty 
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G. Fifty of this fubilance were diflbleed in four 

ounces ^qF water lind precipitated by ifinglafs folution ; eighty- 
one grains of which became thus combined with fort} -fix of* 
the new tan. 7'hG> remaining portion was not precipitatedf 
and was* therefore Teparaled on a filter and evaporated to dry- 
nefs. It was a light brittle. /ubfinnee of a pale cinnanidn 
colour, wliich, though conipofed of inodorous (ubilances, had 
howevei* a H^ung fmell itl'elf ot oak bark ; w hich is remarked 
.as a tingubr circumllancc ; and this fmell became Wronger 
when the fubftance was put into water,*in which it inllanlly 
didbived. 

The folution \t’as very bitter; a6led but (lightly on difTolved 
iGuglafs; produced a brown precipitate with (ulphntc of iron, 
and wiih muriate of tin a black one; had no effect w'ith ni- 
trate of lime; but with acetitc of lime gave a copious preci- 
pitate, of a pale brown colour. This fubftance appeared to 
be the tanning matter in the ftaie of extra^. 

§ IV. 

Several ulifuccef^ful attempts were made to form the tan- Attempts ti> 
nine matter by oxi-muriatic acid. It therefore appeared, that tanning 
though a variety ot it could be produced by the anion of lul* muriatic arid 
phuric acid on reft nous fubftances, yet nitric acid was the moft unfucccfsful. 
cfte^live agent. * 

The author furpe^ing that the new tan might be formed Artificial tan, h 
from bodies not abfolulely converted into coal, and not being 
able to get any touch- wood, which he firft thought of trjing from fubfiances 
for this purpofe, made the following experiment with indigo, not chaned. 
which he knew to contain much carbon. 

One hDndred grains of indigo, with one ounce of nitric Experiments on 
aud diluted with a double quantity of water, was (when the 
effervefcence had fubfided), placed in a fand*bath for fevcral 
days till evaporated to drynefs. 

The reliduum, of an orange colour, was in great part di(- 
folved by three ounces of diftdied water poured on it, and 
gave a folution of a deep yellow, and intenfely bitter ; which, 
with the fulpliate of iron, depotited a flight pale-yellow' pre- 
cipitate, and with nitrate of lime, a fmall white precipitate, 
having the charadler of oxalate of lime : With muriate of tin 
a copious white precipilalci that changed to a yellowifli- 
i browD I 
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brown ; and with acetite of lead a beaiitifuf deep lemoiM 
coloured precipitate, which may probably |5rove ufeful as a 
pi^jment, ^ ^ 

y\minonia rendered the colour much deeper, and with it 
depohied a large quantity of tine yellow fpiculaled^c^'ftals, 
W:fnch did not precipitate lipic from its folutions. Tl^eir 
flavour wat very bitter. 

Laflly, when this folution was added to diflfolyed idnglafs, 
it became turbid, and depolited a toiigh elaflic infoluble filn\,. 
and pofTeifed the chara^ers of gclalen combined with tanning 
matter. 

By tills experiment the poflibility oF producing tanning mat- 
i ter from bodies not converted into coal was fully afcerlained ; 
and the author has ilnce dilcovered that though indigo yields 
this matter more readily than mod other vegetable bodies^- yet 
aimed all produce \i when fubjeded to repeated didillalions 
with nitric acid. 

A. The common refin did not produce the tanning fubfiance 
with nitric acid, but by the aid of fulphuric acid, as before 
related; yet upon this nitric acid being repeatedly abfira^d 
from it, its folution in water formed a lough yellow infoluble 
precipitate with difiblved gelalcfi, fimilar to (hat by folution of 
indigo, and with other re-agents produced the following 

With fulphate of iron, after 12 hours, it produced a flight 
yellow precipitate. With nitrate of lime no eSefl. With 
muriate of tin, after 2 2 hours, a pale brown precipitate. And 
with acetite of lead a very abundant precipitate of ayellowifi) 
while colour. 

On repeating this experiment, (he author remarked that 
during each difiillation nitrous gas was produced, while Uie 
acid which came over was weakened, which made the caufe 
of the change in the properties of the refin evident. The fol- 
km'ing are the rcfults of experiments tried with other refinous 
Tub fiances. 

B. Stick lac, treated as deferibed, copiouily precipitated 

gdaten. 

C. Balfam of Peru during (he procefs afforded fome ben- 
zoic acid, and gdaten was precipitated by the aqueous folu- 
tion. 

f 

Benzoin 
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Benzoin, afifer the fublimation of fome benzoic acid, yielded— and bcMoln, 
a rendutiin, which yielded wUh water a pale yellow folution, 
of a very bitter flavour. 

This lolution wilh'liilphatc of iron produced a flight pale 
yellow precipitate. With nitrate of lime, no efTodt. With 
muriate of tin in folution, a Irnajl quantity of brownifh whltj^ 
precipitate. With acetite of lead, a copious pale yellow pre- 
cipitate. An(| with folution oi ifinglais, a denfe pale yellow 
infoluMe precipitate. 

E. Bilfam of Tolu alTorded benzoic acid*, and the folution 
of the reliduum precipitated that of gelaten. 

F. One hundred grains of dragon’s blood in powder misred dragon 
wdth one ounce of nitric acid, evolved much gas ; announce 

of water was then added ; and the digeftion in a fand bath 
being con tinned, after it produced chaliccation on the dry yel- 
low inafs that remained, a brilliant feather-likc fublimate arofe, 
which weighed rather more than fix grains and had the afpeft, 
odour, and properties of benzoic acid. 

The refiduum, of a brown colour, formed with water a 
gold coloured lolution, which was not affefted by nitiate of 
iiiue: But yvith fulpliate of iron, and with muriate of tin it 
formed brownifh yellow precipitates ; and with acetite of lead 
one of a lemon colour. ^ 

Gold was precipitated by it in the metallic ftatc, and the 
containing glafs coloured purple; and with diifolved iftnglaK 
it produced a deep yellow infoluble depofit. 

As dragon’s blood Amply expofed to lieat did not produce 
any benzoic acid, the author is inejined to believe, that in the 
firfl experiment tins acid was obtained as a product, and not as 
an eduft. • 

• Gum ammonia ^ave a brownifli yellow, bitter aftrin-— ana am- 

gent folution ; whicli with fulphatc of iron became of adarLcr 
colour, but produced no precipitate. 

With nitrate of lime, a flight precipitafe. With muriate of 
tin and acetite of le'id, copious*\' How prccipiiateb ; and with 
gelaten a bright yellow infoluble depofit. 

H. Affa foetida yfclded a folution \^'hich precipitated gelaten —and aiT* flp* 
in a (Irailar manner to that defenbed. 

I. Solutions of elemi, tacamaluc, ollbariim, fandara^h, Solutions of 

r'opaiba, maflich,^ nnrrh, gumbauge, and caculchonc, al- f 

* ^ ^ S2S^id not 

though 
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(bough they prectpitated the metallic folutiop^/ did not affeft 
gelaten; but poffibty might have don&fo^iF the procefs Had 
been more frequently repeated. 

—not that of K. Sarcocol alfo produced fimilar refuAts. 

(arcoc(rf> f ‘ Gum Arabic afforded oxalic acid but no tan. r 
Arabic^ V Tragacanth yielded nfuch of faclatic acid« of oxalic, 

—nor of traga- and of malio acid, but not the leaft tan. 

—nor*of manna. N. Manna gave oxalic acid, part of whirfi fublimed in 
the neck of the veffel. ‘ ’ 

Its reiiduum formed a brown folulion, which produced pre* 
cipitates of the tollowing colours : With fulphate of iron, a 
pale yellow ; with muriate of tin, a pale brown; with acetite 
of lead, a brownilh white* From nitrate of lime, oxalate of 
lime was copioufly precipitated by it ; but with ifinglafs fo» 
lution no effe£l was produced. 

Liquorice folu« O. Nitric futttUon of ii€|uorice yielded precipitates with fuU 
tion precipitates pj^^tc of kou and muriate of lin^ after twelve hour*-, flight 
gciatcn. brown. With acetite of lead, a brownidv red. With nitrate 
of lead, a brown. And with gelaten, one of a yellowifli 
brown, infoluble, and iimilar to other precipitates from it by 
tan. 


Oulacum fofu- P» On gubcum nitric acid afted with great vehemence and 
tion gave u flight fpeedtly diflolved it : The refiduum was aimofr totally foluble 
gdattiirwhlch water; and this foiution produced effeSls on the metallic falts 
flmilar to tbofe reerted ; but with gciatcn formed a flight pre- 
cipitate, which was fpeedily diflolved by boiling water. The 
remainder Ot the folution evaporated gave a large quantity of 
cryflaliued oxalic acid; fo^that in this rcfpefl guiacum was- 
fiinilar to the gums, and unlike the reflns. 


was foluble in 
water. 
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^ V. • 

% 

As many vegetable fubflances wlien roafted yield a liquor by 
decoflion, refembling folution of artifleial tan, (he author 
tried thofe iimilarly prepared, of dried peas, borle beans, hart- 
ley, and wheat flour, none of which gave any precipitate 
with gelaten. 

The deco(^ion of coffee alfo gave no precipitate till after 
fevera) hour«, and then one (biuble in boiling water; but this 
might be occafloned, the author thinks, from want of feme 
particular nicety which may be required in fjafting fuch bodies 

5 To 
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fo as to mak& them yield tan ; which opinion was corroboi'ated 
by expcrlmenls^ade by decoftion of chicoree (probably en- 
^ dive) root, prepared in the fame manner^ which produced a 
precipitate with platen after fume time, though not at hrft, 
which was apparently diffolved in boiling water, but depolited 
agaib in its original flate, on, cooling. The author Ihereprc 
is inclined to believe that the tanning fubftance is really de- 
veloped in piany vegetable matters by heat alone ; but that a 
.certain degree of heat, not eafy to determine is abfolutely ne- 
celfary for this effedl* 

.A fmall quantity of nitric acid added to any of the decoc- Nltnc acid adJet' 
tions juft mentioned, and evaporated to drynefs, produced a ns^^iv« tlnr 
refiduum, having all the properties of the tan produced from ning proper! les 

to their rcfidue- 

§ VI. 

The produ6tion of a variety of the tanning fubftance before 
mentioned, by the action of fulphuric acid on the reftns, am- 
ber, &c. fuggefted the following experiments on camphor ; 
the refults of which tend to increafe the knowledge of its pro* 
perties. 

Experim€nis on Camphor xaiih Sulphuric Acid, 

The only fafls liilherto related relative to the effefts of fui- 
phuric acid on camphor, are (hat a brown or rcddifti,, brown 
folution is formed, from which water precipitates the camphor 
unchanged ; but this only happens at a certain period of the 
operation ; for if it be longer continued, the following efte^ls 
will be produced. 

A. One ounce of concentrated fulphuric acid was added £xprrim''nts 
to one hundred grains of camphor, which dilTolved gradually, 
after firft becoming yellow* ; in about an hour, the liquor having 
prngreflively changed to reddiili brown, brown, and at laft 
blackiih brown, much fulphureous acid gas was produced, 
and continued to encreafe during four hours, when the w hole 
appeared a thick black liquid, having no other odour but that 
of fulphureous acid ; after twodays^the produdionof the gas 
was much diminiflied ; the containing alembic was tlieh put in 
a fand bath, moderately hot, by whicb more fulphureous gas 
was obtained ; but this (bon abated ; at the end of two days 
more, fix ouneds of water was gradually added, by which the 
, liquor 
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liquor changed to a reddifh-brown^ a coaguluni of the fame 
colour fubtided, the odour of ful phureoun acid gas was imme- 
diately annulled) and was fucceed^d by \m€ \s hich much re- 
fenibled a mixture of oils of lavender and j>eppermint. 

The whole was then diftilled graduallyf when the water 
came over impregnated with the odour lad mentioned, aocom^ 
pamed by a yellowith oil, whicli floated on the top, and was 
computed to amount to three grains. 

B. When the whole of the water had come ovir, there was 
again a flight produ^ion of the fulphureous acid gas; two' 
ounces of water were then added, and the didillation conti- 
nued (witliout the recurrence of tlie former odour) till a dry 
blac'kith brown mafs remained; this mafs was well* waftied 
with warm didilled water, by which nothing Was extracted ; 
but two ounces of alcohol digeded on it for 24 hours formed a 
very dark brown tinflure. 

The refiduum was digeded with two ounces more alcohol, 
and the procefs repeated till the alcohol ceafed to 

The refiduum liad now the appearance of a compaft fort of 
coal in fmall fragments, which were well dried, and after 
being expofed to a low heat in a clofe vedel, weighed fifty- 
three grains, 

C. From different portions of the alcohol folution, added 
together and didilied in a water bath, a blackifh brown fub- 
fiance was obtained, which had the appearance of a refin or 
gum with a flight odour of caromel, and weighed 49 grains. 

The products obtained from the 100 grains of camplior 
treated with fulphuric acid, were, — 

Grains, 

.A. An effential oil, having fonfiewbat of an odqur 
of a mixture of lavender and peppegnnint, about 3 

B. A compact and very hard fort of coal, in fmall 

fragments, - - - - - 53 

C. A blackifli-brown fubfiance, of a refinous ap- 
pearance, - - - - - 49 

105 

The increafe of weight of five grains is attributed partly to 
water retained by the lad iubdancC) and partly tS oxigen 
united to the carbon. 

The fubdance C had the following properties : 

• J* It 
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L It wiks bitter and aflringent^ bad the odour of caromeb 
and formed Avlih water a dark*brown folution. 

This foii^ionu prodjuccd very dark*brown precipitates 
with fiilphate of iron« acetite of iead» muriate of tin^ and 
ni(nite of lime. 

Gold was precipitated by it in the metallic flate.from 
its foKition. • / 

4. By folution of ifinglafs the whole was precipitated; foSubftanceu 
that after frur hours a colourlefs water only remained. 

This precipitate was nearly black, and was infoluble in ten. 
boiling water : from vj^hence, and its *effe£ts on Ikin, it was 
evidently a variety of tanning matter much refembling that 
obtained from refinous bodies by fulphuric acid. 

But this fort of tan had Icfs efre6l on fkin than that pro- 
cured from carbonaceous fubtlances by nitric acid, and its 
p/ecipitate From gelaten was more flocculent and lefs te- 
nacious. 

However, when a fmall quantity of nitric acid was added 
to the folution of tlie fub fiance obtained from camphor, and 
when tiie refiduum, after evaporation to drynefs, was dif- 
folved in water, a reddi(li*brown liquor was formed, which 
acted in every rerped llmiiar to the tanning fubflance ob- 
tained from the varieties of coal by the nitric acid. 


} VII. 

From the experiments related, it appears that three va- The three varT- 
rlcties of (he tanning fubftance may be formed, «ies of artificial 

I ft. That produced by nitric acid with any carbonaceous 
fubriance, whether vegetable^ animal, or mineral, 

2d. That formed by^diftilling nitric acid from common 
lefiri, indigo, dragon^s bloodf and various other fubflances, 

• :id. That which common refin, elemi, affatetida, cam- 
phor, &c. yield to alcohol, after they have been previoufly 
digefled with fulphuric acid. 

On thefe products the author makes the following remarks : Remarks on 
The firft variety is the moft eaiily formed. From fome ex-***^“* 
periments made purpofely it appears, (hat, after making al- 
lowance for a froall quantity of moifture and of nitric acid re- 
maining, 100 grains of vegetable charcoal yield 116 of the too grams char- 
dry tanning fubAance. cual yl^id it6 
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From the manner in which it is produced, carbon is 
denlly the bafe and predominating eflential ingledient in this 
fubftanec. . • a 

From § III. experiment F> it alfo appeals that the other 
component parts are oxigen^ hidrogen, aiM nitrogen; lor 
wherr the artitkial tan was difiilied, ammonia and carbonic 
acidv^re obtained, cxcluiive ot *a fmall portion of a yellow 
liquor that appeared to be of an oily nature, from being in- 
fbluble in water and alcobol. * 

Many of the propc^jlies of tlie tanning fub/Iance prepared 
from coal by nitric acid are very r^arkable, particularly 
thofe noticed in § III. experiment F ; of its having the odotir 
of animal fubfiances when burned, though prepared from ve- 
getable matter; and in experiment G, of the precipitate 
having the odour of oak bark, though the component mate- 
rials Wire inodorous/ 

But its mod extraordinary properties are thofe in which it 
fo nearly approaches the vegetable tmwn^ which it perfectly 
refembles in Its folubility in water and in alcohol, in its action 
on gelaten and on ikin, in its eScfls on the metallic folutiuns, 
on the alkalis, and on the earths. 

The fulphuric and muriatic acids alfo affcfl its folutions, a^ 
they do thofe of tannin ; and the only marked difkrence bc- 
tvueen artificial tan ^nd tannin is, that the former is produced 
by nitric acid, while the varieties of the latter are more or lels 
dedrojed by it ; but here it mud be remembered, that even 
the varieties of tannin do not accord in the degree of de- 
dru6libility. 

The fecond fpecies of the '"(sqmikig fubdance is obtained 
from a variety of vegetable bodie^efore recited, by diged- 
ing and diflillitig them with nitric acid. It is therefore not fo 
readily prepared, and the quantity of it produced is lefs in 
proportion to the fubdance from which it is prepared. 

As refin and fome other l>odies do not afford it until they 
Rav^been re{ieatedly treated with nitric acid, and ao, during 
each operation, nitrous gas is produced, while the drength 
of the acid which comes over is dirnmithed, the authoi thinks 
it almod certaia that the tanning fubdance is formed in confe- 
qucnce of part of the oxigen of the nitric acid becoming com- 
bined with the hidrogen ot the oiiginal body^^fo as to foam 
5 water : 
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WAter ; and the carbon being thus in fome meafure denuded^ 
is rendered 'ca^^able of being afied on gradually by the nitric 
acid. In a marfher"hearly fimilar tO what takes place when.it 
has been previou^y converted into coal. 

The precipitates bf this tanning fubftance from gelaten are 
always pale or due)> yellow^ while Ibofe formed by the firft 
fpecies are conftantly brown*; which Induces the author lb be* 

Keve that the different colours of the precipitates depend on 
the (late of the carbon of the tannin. 

The quantity of artificial tan obtained from refin and other (^antlty of At* 
bodies^ was always lefs than that from coal, or even from the n 

fame bodies poevioufly converted to coal in the humid way by from coal, ac- 
fulphuric acid. Thascaufe of this feems to be, that a number counted for. 
of other prorlu£ls arc fimultancoufly formed with the banning 
fubfiance, all of which require more or lefs carbon *as an in- , 
gredieiit; fo that) according to the affinities which prevail, 
tome bodies afford but little, and others none of it. 

The greateft proportion of this f'ubflancc was yielded by fti proportions 
indigo, common refin, and flick lac. 

The quantity obtained from affafmtida and gum ammoniac 
was lefs. 

Benzoin, balfam of Tolu, balfam of Peru, and dragon’s 
blood, were inferior to the former in this refpeft ; fo that IheBcnsoic add 
produdion of benzoic acid feemed to counterad the formation 
of the tanning fubfiauce. But oxalic acid, when formed in formation of the 
any confiderable quantity, feemed abfplutely to prevent ^be 
formation of this fubfiance : for* gum arable, traga9anih, man- when produced, 
na, and guiacum, which produced oxalic acid in abundance, 
yielded no tanning matter./ 

Common liquortrffl^efhs to be an exception ; but the author 
fuppolcs that th^ fmall quantity of^ tati produced by it, was 
formed by the adion of the nitric acid on a portion of unc^* 
bined carbon, which being in a flate approaching to coal, is 
probably the caufc of the blacknefs of the common liquorice. 

The third variety of the tanning fublUnce appears to be 
uniformly produced daring a certain period of the procefs ; artificial tan, 
but by a long continuance of the .dtgeflion there is reafon to 
think it is deflroyed. 

Subflances, fuch os gums, which yield much oxalie acid, 
do not appar^tly afford any of this tanning matter. 

Th#^ 
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t’hef energy of ii% a6lion on gelaien and Ikln Ss cerfalntjf 
inferior to that of the firfl variety, into which however it may 
eafily be converted by nitric acid. 

From the mode of its formation, there cloes not appear to 
be any evidence of its containing nitrogen ffke the firfl and 
feco^*d varieties, and perhaps thc^abfence of nitrogen ma^ be 
the caufe of its lefs powerful action. ’ 

Sxperimentsof In the courfc of the communications on this fubje^, Mr« 
Hatchett notices the experiments on tannin by Mr. Biggin^ 
Davy on tannin, ^be great contributions of M. Pronfl to the elucidation of its 
noticed* nature and properties, and the very Jreat extenflon of, and 

valuable additions to the fame, from the ingenious labours 
of Mr. Davy, particularly hrs difeoverf of the fingular fa6k 
that terra japonica, or catechu, coniifls principally of tannin. 
Medicine, arts. The author alio greatly recommends the farther inveAiga- 
maydwive (jon of the nature of the gums, refins, baifams, and gum- 
Irom fartLr in- refins, by every poffible method ; and is of opinion, that me- 
veftigadoAs of dicine, arts, and manufaflures may derive many advantages 
re£ns> myfterious procefles of vegetation probably 

receive conflderable elucidation^ 


VI. 

On carbonijtd Turf, From a Report made to the Prefect of 
Police (at Paris) on the Methods employed for reducing n 
to this Slate, MM, C a l l i a s and Co *. 

"the uftof turf The ufe of turf for domeflic"f&bl .j[s of_ a v ery ancient dale : 
very ancient. Some of the molt eminent men of fcience have pronounced that 
4 eieSoui*efr not produce any deleterious effects. •Without citing 

fedti. examples of England (Ireland), Scotland, and'Holland, where 

great quantities of it are confumed, we will confine ourfelves 
to the ufe made of it in France, in the (ci-devant) provinces of 
Flanders, Artois,. and Picardy. 

Its ufe is now tolerated in Paris to relieve theTcarcity of 
wood: the lime-burners, plafler-bakers, brick-makers, and 
wafhers, make great ufe of it both in the' city and its vicinity ; 
and it has never been perceived that Ihofe who lived within 

i 

^ Souin^s Journal^ Tom, II, p* 324. 
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CAMOKISEP 


39 


I'Im; iirfluetii^ of its fmokei have experienced any bad eifeds 
from it. Th^ conuniflioners (employed to make this report) 
obferve, that t?ie great volume of fmoke which is difengaged taincd watw*}" 
on the commencement of its combudion. is ‘only caufcd by a ^ * 
great * portion of wbter contained by the Uirf^ which is ex** • 
padded into deam by the heat ; foon afiierwajrd'S this fnibkc is 
iCo.nibined with an acid analogous to tJ)at of vegetable fub«- with an add 
AanccSy \vhich* tar from making the air deleterious, tends 
4he contrary to neutralize tl>e vapours of infe^ion which ittioa. 
may contain. It is true tliat fometiNies. for an infiant, the 
turf in combnilion exTialed an odour of empyreumatic oil. us 
the form of gdfeous. vapours, but this odour is by no means in- 
jurious to the animal organifation. batf on the contrary^ is be- 
ncHcial in nervous adfe^ions. 

. But if this odour is difagreeable when the turf is burned in Charing pre* 
towns, viHages* and private houfes,- this complaint cannot take 
place when it is burned in the open air at a dillance from allof its odour* 
habitations, which will he ed^e£ted by its previous carbonifa- 
iiotif as managed by MM. CalUasand Co. therefore the com- 
pany merit the public protedioa. 

In 178.) llte French Government took a great interefr in 
wlial related to the carbonifalion of turf, and granted 80,000 Company at ^ 
francs to a company to ered a furnace for this purpofe on the by 

ground of the Capuchins. The method of this com'pany Vas the government^ 
that of exlinguifhing. but tlieir plan did not fucceed, andthe*l‘*i notfuccccd. 
works were abandoned* 

A new company tried, fome time after, tl»c fatae enter- Another com- 
prize, at its own expeivce ; the method of operating in clofed 
veflels was progufe^: the "Experiments made were on a great revolution 
fcale, and Were attended with a fuccefs that was certified by fri* 

,ihe commidionet's of government: a memoir printed in 1790, 
by M. Morcldt, contained thefe fa^s, with a fiatement of the 
fuperiority of turf-charcoal over that of wood. But the dif- 
afirous events of the revolution put an unhappy end to tiiis en- 
terprize which promifed fo well. • • 

At prefent MM« Callias and Co. offer to tl)e public an ad- Calilas and Co. 
ditional fpecies of fuel to that hitherto in ufe, a charcoal of a hy a 

new procefs, the materials of which are fpread with profulion ** ■ 

dver the territory of France, and the confumption of vihich, 
being fubflituted for that of wood, will at the fame time be The ufe of turf 
an obje^l of economy to individuals, and of incalculable ad'^harcoal. It 

vantage 
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and prevent the vantage to the managemcnl of the forefts- Tiinhef for the 
conftruftion of houfes and furniture, and t^b^r for'ftiip.-build- 
in^, daily increafe in price, bccaufe they become more fcarce. . 
* * Some of the forefts have become reduced, ya^he frefti growths 

‘ in them do not keep pace with the dcftrulflive inftrument^tliat 
overturns them ; fome of them ar^* entirely dellroyecl, and the 
ground converted into ornamental gardens ; and thus each 
year, each month, each day, conducts us inlenfiblj^ to a moft 
alarming dearth of timber. Already the price of fire*wood 
is tripled, and Paris is On the eve of being deprived of a com- 
buftible which, as yet, has not been replaced to advantage, . 

The commiflioners compliment MM. Calliasand Co. whofe 
method of carbonifation is peculiar to themfelves, and calcu- 
lated conformably to the laws of combuftion in its two firft 

• ftages ; that is to fay, before the arrival of its third degree, *or 
The earboniza- that of abfblutc combuftion. MM. Callias and Co. by their 
CaSiwisvery n^^^hod, direct the carbonifation at their plealure and in an 
perieft. invariable manner; they are always Cure of obtaining a per- 

fe6l charcoal, without fmoking-pieces, and without any nfk 
of forming it intoa pyrophorus, which fometimes happens in the 
carbonifation performed in clofed vcfTels. Their manner of 
proceeding is alfo very economical ; and what pioves that (hey 
work with intelligence is, that they dail}' improve, and already 
are able to faveten hours out of 48 in each carbonifation. 

Experiments made wilh Charcoal of Turf 

The charcoal of turf kindles a little flower than that of 
Turf- charcoal wood, but when it is once in compleat ignition, it throws out 
than ™uch more heat ; its flame is al&ln ojy elevat eds and it yields 

charcoal, iio odour, ex H*pt a very flight one of fulphur, which ceafes 
when it is fully lighted* • ’ • 

Caufes water to 2. Charcoal of turf, in equal quantify with charcoal of wood, 
arjpccdily caufed a given quantity of water to boil four times ; while tliat 
of wood caufed it only to boil once. The firft is then fuperior 

• ^ to the fecond in a quadruple proportion. 

5. To prove that turf charcoal emits more heat than wood 
charcoal, the following experiment was made. 

It fafed II os. With turf charcoal, in a goldfmitii's furnace, eleven ounces 
of gold tn eight ^-ere fufed in eight minutes, which with wmod char- 

charcoal did the ^as not performed in fefs than fixteen minufbs'. The gold 

<wnt‘ nothing of its malleability in the fufion with the turfj but, 

04 
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•n the contrary^ it was «eceflary to add fomc redu&ive flux^ 
io that fufed? by the wood charcoal, in order to teftore the JJe gSd 
taalleabiltty wliicif it had lofi. . prcfptved. 

4. Iron made Q^hot by charcoal of turf m a forge^ became heated by 

more malleable*; ^hich proved that it gave none of its carbon J^ifeaUc!* *??* 
to«ihe metals wit li which it came in conta^l. t iaits longer thga 

5. Finally, Turf charcosll la^s longor rn a ^ate of ignitioit 

than charcoal of wood, and its hcatis conHantly e^ual. • 

Conclufiou. 

1. The odour of tflrf in combiiftion is now^ays defeterious. *ts odour not at 
This truth ha» been confirined by the moft diflinguiUied chetnifts; 

and is betides proved by the condant ufe made of this fuel in 
ihe t’i-dft’aat provinces of Flanders, Artois, and Picardy. 

2. It is defirable that the carbonifation of t<urf maybe en-Xts ufe ought to 
•couraged, on account of the great advantages which may re- 

fult from the ufe of this, new fpecies of charcoal, both for 
private confumption and for large worlcs. 

But the greateff matter in its favour is, that its ufe tends to ^ndwUI prtkttt 
diminifli the felling of the furefts, whole extenfion ought to be 
promoted by every means pofltble, and which nothing lends fo 
much to ileftroy as the ufe of wood charcoal. 


VIL 

Account of the Caiarads and Canal of Trodlhatta, in Suxden^ 
(from a Work relative to them by Colonel SKtOELbEBi.A^». 
Publijhtd in one Vdume ^ruarto^ at Stockholm, J 



fe6ls which nature afibrds in Europe. The river of Gothie is The citanQi 
the only outlet of the vaft lake of Wener, navigable *^^o**gb 
its whole extent. This river, which falls in the North fea near fonn after its de- 
Golhemberg, as foon as it departs from the lake, which is muclij ^ ^^^^ 
more elevated than tlie fea, roHs Us waters with impetuo/Ity, 
and dallies them againfi deep rocks, whofe reOfiance forms a 
fucceflion of catarads, which without Beiog individually very 
iiigh, form altogether a mofi (Iriking objeQ. The imagination Theyfomisveiy 
is the more|affeflcd by this fight, as the furrounding feenes are olfle^U 
A dark aad nelancholy charaflcr, coniifling of grey rock^ 

• crowned ^ 
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crowned with ancient firs, and of frightful precipices formed 
by the burning of the locks and banks» w||ich^ihe fuiy.of the 
Kumi of locks water has overturned. Thefe latl were conllru^ed in the kfed 
ftrmcTl^*con^” catarafls, in order to render the rivy^vigable through 
Aruttcd inth? *ts whole length I but this daring work ofVnan could not refift 
be^of the Cata- (he reiterated efforts of nature^ and therefore it was necefl’ary to 
have recourfe to another plan* 

The canal paffes The Canal iicwjy conftru£ted paHes by the tide qj* the cata- 
by the fide of ra6ts, and its bed is partly formed in the natural rock, and 
h partly cut in partly in amarfhy loil. < It was began in 17949 and hniihcd at 
the rock. the end of fix ycars^ in 1800. Its breadth is 22 feet, and its 

depth, ^number tlepth fix feet and an half* Its locks are eight in number, and 
of lucks, time its cofl amounted to the fum of 598^3 pounds fierling, which 
colledled by fubfeription. By means of this canal there 
The extent of is a continued navigation, without any interruption, from the 
!md"numbcr of Werrneland to Gothembe rg. In J 802 the number 

veflcls which of veffcls which had pafTcd this canal amounted to 13S0, whiv.h 
tuve paifed, is at the rate of 1190 each year. 


VIII. 

ZetUr from H. B. K. on the Produ^ion of Nitrons Acid, and 
* ot/ier Fads 

To Mr. NICHOLSON, 

SIR, 

®*P®^^** Mr. Accum has not anfwered my paper, he therefore 

Carbonate of knows of no experiments w^hich (bev^ the forinalion/ of the 

potaih in water nitrous acid ; but anxtoully imprefifed with th^fubjed, I bave^ 
and* been performing foroe experiments, which I iMnk will throw 

carbonic gas* great light upon the caofe of the nitrous acid appearing in 
electrical experiments. 

ThepotaOi be- I paifed the galvanic fluid through a watery folution of the 
jjflagration^lcc polafl), made by diftilled water, confined in a 

^tre ; and folu- glafs tube where no atmofpherical air could have accefs to 

tion of filver and I found a great produflion of air come from the folu- 
ihewed the pre- . . . , . 

fence of murix- tion, which upon examination was pure carbonated air ; and 
tic acid, | 

4 !^ * 3ee our Journal, X* lO^, 214, and>XL 105, 

then 
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4r , 

then examining the folutibn by dipping a piece of paper into 

it ; upon its being c|ipp^ the paper ftiewed evident figns of 

niti^ upon it, and wh^i% burned it detonated the fame as nitre 

would have done^''t.nd alfo with the folution of filver the al- , 

kaline folution gave fome faint indications of the marine acid 

being prefent in it. That the folution ihould give indications Remark. Thcfe 

of pdflefling both the nitrous and marine acids is not fo fur- 

prizing; asj we have the fame produas in firing oxigen and common detona- 

hidrogen gafes, according to the foreign experiments, princi- of oxigen 

pally the nitrous acid, but will; it a fmall quantity of the nia- ’ 

rine acid. 

I then fillerf the lube (after wafliing it clean) with pure Pure water gaU 
cliftilled water, and fenl through it the galvanic fluid ; and I 
obferved a generation of airs, which, upon examination, ap- 
peared to be the airs ufualiy formed in thefe experiments, as 
fhey exploded. 

After this 1 filled the lube with a folution of pure potafli in Pure potafh and 
difliiled water, and no air came from it upon galvanifing it; 
if any, it was carbonated air : But upon examining the folu- izmg, but indi- 
tion, it gave clearly the fame indications of poirdfing the ft 

trous and marine acids, as the carbonated folution of potafh experiment, 
did in the firfl: experiment. 

Now exempt from all hypolhefes, let us examine Ihefc in- Remarks. The 

tereflinff fadls ; The carbonated potafh had its carbonic acid «ciA 

• M I I I r I f -i I 1 was expelled 

air expelled, clearly from the acid or acids; as we know that from potafh by a 

it could not part with its carbonic acid air, but from the a6iion tbpogcracid 
of a flronger acid. Alfo another more eflential fa6l it proves wlince it is in- 
to us, that the generation of the peculiar airs, what are called ferred that the 
oxigen and hidrogen gafes, are owing to the acids; ; for when 2*ogcn arofe*** 
the pota(K^*'.as in the water ps to arreft or altradi them, there from thefe xids. 
were neither '>f iliefe airs produced ; and upon examining the 
diftilled water (in the experiment in which they were pro- 
duced) after their produftion, there was no acid in the water, 
but it was pure difliiled water. Therefore, beyond a doubt, 
the nitrous acid is effentially concerned in the produflion of 
thefe peculiar oxigen and hkfrogen gafes ; indeed Mr. Cruick- 
flianks fays, that upon fufing thefe airs, he found in the refi- 
duurifi the nitrous acid. 

Thefe experiments were performed by two fhortgold wires The conduftlng 
attached to cicji eqc) of the galvanic pile, But upon placing 
a pretty long iron wire to the filver end of the pile inflcad of 

Ihq 
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the gold one, a little hydrogen gas wa^prodaoeds even valmk 
tlie potafl) was mixed with the diftilled watW/ though there 
wait none when it was a gold wire. . • * ' f 

I hope Mr. Nicholfon you will not r^fe the infertion of 
tlicfe interefling fa6t$ in your ]ournal«Aoi* I have made the 
relation of them as brief as poihbte that they might not occupy 
top much room *, * 

H. b‘. K, 

JLcndon, Augujl 15. * 


IX. 

llcport of xM . Dk bug’s McTnoir on Arctic Acid, made hy .4/. 
Plancke md Bout lav, hy Order of the Society of Phar* 
macy at Paris j . 


M. Debue rc^ . Debuc faw in the Annaksde Chimk, No. 109, a method ot 
Sotiicr’ifp'rocofs apothecary at Chartres, for obtaining acetic acid 

to obtain acetic very readily from a mixture of equal parts of fulphateof copper 

froin ace.- acetate of lead by a moderate heat, 
t jte of kad by ^ r ^ t i 

fiilphatt of cop. Relying on this proceis M. Debuc made an exaa mixture 
of two pounds of fulphate of copper and an equal quantity of 
ade tale of lead, which he expofed in a diRilling apparatus on a 
fand bath to a moderate /ire, which he increafed by degree.^ 


The produft 
uf'd in manu- 
f.ifture producoK 
viu con- 
trary to the 
comnion acccic 
«iOid. 

The procefs 
again repeated, 
and its rcfults 
carefully exa- 
mined. 


during (he operation, which laAed for fix hours ; the produ^ 
obtained was 26 ounces. It was given to a manuRt^urer, 
without examination, and being ufed in his bufinefs produced 
an effed entirely contrary to the acid extraded from cryflals of 
copper. 

This circumRance determined M. Debuo-to repeat thepr^ 
cefs as before, and examine its refults carefully : In which he 
obferved Ihe mixture of the two falls to become paRey, which 
is eafily explained by the difierence of the concentration of 
the acid in the fulphate of copper, from that in the fulphate of 
lead* The produds of this experiment wese, » 


* I am extremely forry that this communication was by laiflakc 
placed among papers already printed j which alone has caufed the 
delay in its appearance. — ^W. N. | 

r f Annales de Chimir, Tom, LIV, p. 145* 


2, Four 



Acmc ACID, 


I ■ «. 

I. Four ounc^ water (lightly acidulated. piviiaAs of thit 

Four ounces of a liquor more acid than the firft, and which 
.M.^ebnc compares to good vinegar of Saumur, 

3. Eighteen our/«^s of a very limpid liquor, with a lively ^ 
and penetrating odo&r of acetic acid mixed with fulphurous • 
acid! 

The refidue, weighing 38 ounces, appeared toM. Debuctn Thcrcfiduc 
different lajjers more or lefs red, according to their diftance ferwt^c^wrj!** 
f\m\ the bottom of the retort ; and he found the upper part 
(j .'icd a whi Leith powder, (lightly inclined to a citron 

ui wiiicb he recognifed the prefence of fulphur. 

th(^ 'muriate of lime, and the acetate of lead formed Precipitates 
.iinrcdy'f' jnfidcrable precipitates with the third product. tW™*^produ!ft^bj 
M. Debuc obferv'e*; that the decompofition of t ho acetate diftercnc falts. 
of- lead by the fulpharte of copper may be eafily explained; 
but that here there is a production of fulphurous acid, and a Sulphurous acid 
decompofition of the fulphiiric acid from the abforpiion of its 
oxigen by the vinegar; which is a iingular phenomenon, that buc to Tuppofe 
has no agreement with the affinities of the acidifying jj 

for the aciihfiuhk 7 i\vA faUfiahlc bales; he leaves the explanation ated vinegar, 
of (his matttr to more 'experienced chemifis, and only notices 
that die tranfportalion of the oxigen of the fulphuric acid' to 
another bafe, fuggefis the idea, tkai acetic acid is /hperoxigtufUcd 
vinegar, * 

M. Debuc fucceeded in freeing his third product .from, the M. DebueV- 
fulphurous and fulphuric acids, by letting it remain for about Siird”" 

hours, on twelve grains of fait of tartar, and about two product from 
ounces of black oxide of manganefe pounded fine, and after 
thatdifiilling it llowly; by this re6lification he obtained a pound Aceti/acid pro- 
of pure ^cetic acid of a lively and agreeable odour, and of <lu«d, one dc- 
jibout 10 negp<?es fpecific gravity; w^hich is one degree lefe com- 
than that of rucHcal vinegar well rectified, obtained from acetate mon kind, 
pf copper. 

The author concludes from this, 

1. That the produdl of two pounds of acetate of lead, treated • 
with an equal quantity of fi^phate of copper, is twenty-fix 
ounces; of which four ounces is acidulated water, an equal 
portion firong vinegar, and eighteen ounces acetic acid altered 
by the fulphurous and fulphuric acids. 

2. That the eighteen ounces, forming the third product, M. Debuc coa- 
rectified as recited, does not differ from that drawn from cryf- 

|ak of acetate of copper, but by its Ivfs denfily, ducedvonl^ ^9 

9 . Thai 
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fcTi m ftitngth 
irom the com* 
mon Icindy 
and may be Tub- 
i^ituted f6roxi- 
muriatic acid, 
in I'ome cafdu to 
advantage*' 

The reporters 
repeat M • Ba- 
dollier's procefs, 
with M.Debuc's 
Hiodihcations* 


3. That in maiiy cafes tin's acid may be fub^itjited for otu 
muriatic acid, as an object of falubriety without poflfeQing lits 
inconveniencies. 1 


Tro lik’h of 
rhfii procefs 
from the re- 


<' t'bomc atid 
evoived. 


The reporters repeated the procefs of ^rBadolIier with the 
modifications advifed by M. Debuc as folio ws. 

They introduced a mixture of two pounds of fulphafe of 
copper, and the fame quantity of acetate of lead into a giafs 
retort, placed it on a fand bath, and adjuQed to it, a tubulated 
receiver, which communicated with two bottles of a WoIPs 
apparatus ; the tirfl of which contained didilled water, and 
the fecond many pounds of lime water ; from this laft a tube 
was paffed underneath a jar in an hydro^pneuniatic apparatus : 
the retort w'as heated gradually to tlie end of tlifb operation^ 
which lafled more than 10 hours; and the following products 
were drawn from the receiver. 

1. Eight ounces of a liquor fimilar to diftilled vinegar^ but 
with a lefs agreeable odour, 

2. Ten ounces of a liquor with an unpleafing odour of acetic 
acid, more penetrating than the firfl, and not containing any 
trace of fulphurous or fulphuric acids. 

3. Finally (even ounces of a liquor of groat limpidity, with 
a very pungent odour of fulphurous acetic acid, and whicli did 
not precipitate muriate of barytes. 

confiderablc difengagement of an claftic fluid was ob« 
ferved, which became perceptible as foon as the retort began 
to run, and which lalfed during the whole operation. 

This gafeous fluid was abtorbed almofl totally by the lime 
water, forming with it a very abundant while precipitate, 
whiclii gathered on a filter, and dried, proved to be carbonate 
of lime ; It weighed two hundred and f\fty grainit, Y^lvlch made 
the carbonic acid equal, according to the knr/wn^roportioivs 
of this fubllancc, to eighty. five grains ; atmofpheric acid alone 
paired under the jar mixed with fome carbonic acid gas : no 
trace was perceived of hydrogen gas. 

Many layers of ditferent colours were found in the retort. 

The flrft was of a beautiful green, furrouvided with a circle 
of yellowilb while towards the fides. 

The fccond, much more thick, was of a red colour) greatly 
like copper in very fmall particles. 

The third w'as a mixture of fulphate of lead Jnd of copper 
ppparcntly in the metallic Hale. 

Tho 



AtJtflC AClbi ) 

The laft krgci', tn^hich occapied the bottom, of a black The lowed 
colyir, and (tuning, was a mixUire of fulphate of lead and 
clu^coal. * * • ture of fulphate 

The fame experijtnent with the fame quantities of the falls, oHcad^nd char* 
was repeated a ft^ond lime, with the precaution of reducing Th«famepro- 
the falphate of copper by dificcalion to -J-J of its weight. •The cefs s%ain rc- 
produ^ from lliis was prefera&le to the other. th^fulphatc*©? 

The fecond and third produfts were mixed and reflified on copper, the 
carbonate ot potalh and oxide of manganefe, with the pre- 
cautions indicated by M. Debue : Thisjreftificalion produced second and third 
an acetic acid of nearly file fame fpecific gravity as that aHorded 
by fimple diftilhition from cryllals of copper, but . of a ^^fs a weaker and 

ilrong odour, Jefs agreeable, and befides mingled with fulphu- kft agreeable 
. , acetic acid pro* 

rous acid. du^ed, mingled 

The reporters think that M. Debuc is deceived in his the- with fulphuious 
ory, that acetic acid is vinegar faper^oxigenated by the oxigen 
of the fnlphuric acid pajjing to the vegetable acid/* for he has 
not confidered. 


1, That the acetic acid is almoft all obtained, before the Rfafonswhy Mr 

fulphurous acid becomes perceptible. Debuc’s theory 

. ..... ... . I r .1 IS cifoncous. 

2. That the tnetallic oxides, which are the bans or the 

falls employed, have lefsaltradlion than fulphur to oxigen. 

That the clifengagement of the carbonic acid is much ihore 
likely to explain the matter. • 

The confiderable produ6tion of carbonic acid, and the prc- The prodinfUnw 
fence of charcoal in the refidue, furprifed the reporters the carbonic acid 
more ; as MM, Boddolier and Darac (the lirll in his notice of the fjjfpi the pro- 
preparation of acetic acid; the other in a memoir, in other cefs, is contrary 
refpeds very iiiterelling, on the difference of acetous and acetic 
acids,) pofilively affert (hat in the operation related, f/em lier and Dsrac. 
%cas no oth\g{^^^(ius production but that of part of the air con^ 
tained in the veJJ^ls, efpeciullj/ no carbonic acid^ and not an atom of 
charcoal in the refidue. 

The refult found by the reporters fo different from that of 
M. Darac, in an experiment on whibh he fupports his theory 
of the identity of the acetous and acetic acids, was fo favour- 
able to the theory of M, Chapial, that they would have been 
induced to decide in favour of the opinion of the latter, if the 
following comparative experiments had not confirmed them 
in a contrary* notion, and appeared to them one of thofc, of 
which M« Darac might mofl avail himfelf. ^ 

• To 



ACETIC -ACID. 


An ejcpcrimcnt To' four outices of pure concentrated radical vinegar (ex* 
»b^t Iwi^d from cry(tals of copper by heat alone) V-fire added^ by 

r-c’s degrees four ounces of femi-vitreous oxftle of lead (Iftharj^^e) 

in powder ; which compluaily dilfolved in it by heat, there 
even remained an cxccts of acid, perceptible in the. ftrong 
odour of the folution. Being laid by to cool, it produced a 
very irregular crydalline mafs. * 

Four ounces of this mafs of acetic lead, mixed with an equal 
quantity of fulphate of copper dried, were treated in a con* 
vcnicnl apparatus. The acetic acid produced had an odour 
more penetrating and agreeable : but sll the other phenomena 
were the fame as with the acetate of lead ; lliatis to fay, there 
was an equal developement of carbonic and fulphurous acids, 
and charcoal was found in the refidue. 


Which determined the reporters to conclude, 

The reporters 1. That acetic acid formed by the diHillation of a mixture of 
conclude that fuJphate of copper and acetate of lead, is always mixed with 
h always mixed lulphurous acid, which does not become perceptible till towards 

Sulphurous the end of the diflillation. 

of which it can- I'hat it cannot be compleally deprived of this fulphurous 
not be freed en- acid by the rcdtilicalion propofecl by M. Debuc* 
hue’s procth^'* 5. That the acid itfelf, totally deprived of the fulphurous 
and never has fo acid, is never of fo lively and agreeable an odour, as that drawn 
p^^vfr"af the cry Hals of the acetate of copper. 

•ommon kind. That it is preferable to dry the fulphate of copper before it 

is ufed. 

5. That MM. Boddolier and Darac, were miflaken in 


fuppo(iug, that no carbonic acid was obtained in this ope- 
ration. 


6. Finally that the production of carbonic acid doc» not any 
more prove the decarbonifation of the acetous acid brtecoming 
the acetic, tlian the fulphurous acid proves Ihe fuperoxige* 
The diifei«nce nation of the vinegar ; but on the contrary that it is allowable 
of acetous and conclude, that the difference of Ihefc two fubftances is not 

baVly dws njr caufed by their fiate of acidification. 

depend on the 
flate of their 
acidification* 
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X. 

.Account of the Jmpj^rkd Botanic Garden of Scha:nhrunn, in the 
Vicinity qf Vienna,* 

In . 1753 the emperor, Francis the firft, caufed a portion of TU^ ga^en cfla- 
ground behigid the garden of the caftic of Schoenbrunn to be by^nnewY.^^* 
prepared for the cultivation of exotics, and of plants remark- 
able tor wieir rarity or beauty. By thd advice of the cele- Put under the 
brated Van Swielen, the famous florift Adrien Sieckhoven 
invited tc Schcenbrunn from Leyden, who caufed many green- ^VanderSchot 
houfes to be tonfiru^ed lliere, with a very large and beautiful 
houhoufe, and various other buildings. At the fame time exotics 

Kichard Vandcr Schot, of Delft, was named firft gardener, HoUanJ. 

and employed to convey to Vienna a great number of rare and 
exotic plants, brought up in diflercnt parts of Holland, and 
thus at the end of one year' the garden was already rich in 
valuable plants. 

M. Jaoquin, who was then at Vienna, went to vitit the **t. f""- 

garden of Schoenbrunn, tociafs thofe plants which had not jel 

received a fpecihe denomination ; on which occafion he be- 

carhe known to the emperor, who propofed to him to travel 

at his expence on the continent of South America, and in the 

American itlands, to enrich the garden with plants from tlie. 

mod difiant cov^Urics. Accompanied by the gardener Van 

der Schot, he departed from Vienna in 1754 ; and in palling 

through Italy was joined by Jean Buonamici and Ferdinand Acfquat of hit 

Barculli, who w'ere entruflcd with the zoological part of the proceedings m 
- .... . . , -the Weft InJu 

expedition, by which it was propofed to improve the royal iflanji. 

iyenagerie,^BiMlrMie cabinet of natural hiflory at the fame time. 

After having vifited the iflands of Martinico, of Grenada, St. 

Vincent, St. Eullatia. St. Chriflopher, St. Marlin, St. Bar- 
tholomew, Aruba, Cuba, Caracca, and Jamaica, he returned 
to Vienna in 1759. From Auguft 1757 to the middle of 
2759, M. Jacquin could do little for the advancement of Sci- 
ence, having been ill of a lientery for four months, of which 
he was at laft cured at Jamaica. The war which tlien com- 
mcKiced between England and France, alfo deranged his Ira- 

Maj^i Eri'cycloppdiqoc, T.6, p. 552. 

• f oU. 
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vclss The veflttl in which he made his voyage was taket)^ 
and he was thus obliged to pafs a confideraMe<time, againit 
l|(ks will, at Monlfcrrat and the rlefert ifland ef Gonave. \ 
Thefirftwrgo month of Augiift 17.57 thefirft cargo of plants to^ the- 

of plants garden of Schosbrunn was fliippcd from 'A^rtinico, which ar* 
flthe fccund ‘'ived at Mar (ei lies, lii the month of February, 1757,oVan* 
cargo brought by der Schol returned alfotrom Martinico, and brought with hirn 
Vandci Schpt. iflahfl a great quantity of trees and fhrubs. * All 

this cargo arrived fafe, except Tome fpecimens Gf Aleliconiat 
wbk h were attacked on the voyage by mice. The trees were 
of (he height of a man, and of thp (jneknefs of an arm, and 
fornetimes more. The moft of them had b^rn fruit in tl>eir 
native foil ; their tops had been cut off, and only Come of the 
principal branches were permitted to remain about two feet in 
Method of pre- ; (he flirubs remained in their natural ftale. To remove 

Paring the trees* thofe trccs from their native earth, a circular trench was dug 
— and of pVck- each, at a convenient diftance, in fuch manner that there 

mg them. might remain attached to their roots as great a mafs of the 
earth in which they grew as was poffible. This mafs, whicli 
formed a tort of ball, was entirely wrapped up in leaves of 
the Mujh, fecured with cords made of the bark of the hilnfeus 
• tiliac€UH, in fuch a manner that the earth could not fall ouf. 

Weight of a tree A fingle tree packed in this manner, weighed commonly an 
l^undred and odd pounds. The balls of earth were moiftened 
a iillle, with the necetTary care, and fufpended in the air, 
where 4he vegetation toon became apparent,* 

Method of tranf- To prevent the earjh from being detached from the roots on 

porting the the way, all the packages were tranfported in barks to the 
pac ages. Pierre, in Martinico; from hence they w^ere (hip^ 

ped to Marfeilles, and from (hence brought by fea alfo to Leg- 
horn, and from this port were carried by mules to^chmnbrunn. 
This was without exception the richeft cargp'ur living plants 
which had ever been brought from the hot countries to Eu- 
rope. 

The third cargo In (he month of Augod, 1756, Buonamici fet off with the 
~ciie"fourth^^^ cargo from St, Euftatia lu Leghorn.* The fourth cargo 

and the fifth, departed towards the end of the fame year. The fifth was 
fliipped from Curacao for Amflerdam, and was accompanied 
by J. A, Vefuntin, who died in Germany of the dyfentery. 
This cargo was extremely rich in corals and other produftiohs 
of the fea, which ftill form forae of the moft precious ornaments 

of 
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«)f jhy^Imperial C:ibinet. In (he fame year, M. Jacquin fent^|»« cargo 
off r^e fixth cargo^ i'r^tn the fame iflandto Amfterdam* And[y|[]|[|^ feventh 
fjnallj^', January 1759, MM. Jacquin and Barculli departed Drought by 
with ihe feventh cai^o from the Havannah) for Ferrolin Spaini 
and arrived at Vienna in the month of July. This laft cargo 17594 
was particularly rich in animal^ of every fpccies. 

Thus in the (pace of a fuW years the number of plants in . 
the garden Schcdnbrunn was confideraUy encreafed ; for, 

. befides thofe which had arrived from America, means were The garden re.* 
found to make many important acquit! tiofis indifferent ®ther “^JJ*^P**"** 
countries. In 1765', after the death of Francis the Maria countries* 

Thcrefa ordered the garden to be conduced on the fame foot- Mana Thcrefa 
^ , patroniies tnn 

ing that it was before. In 1780, a little while before theinOitueion* 

death of this princefs, it fuffered a fmajl but irreparable lofs ; 
the gardener, Van der Schot, then very aged, had been con* 
fined to his chamber for many weeks by an attack of the gout. 

Thofe to whom Ihe management of the plants was entruded ' 

in that period acquitted thcmfelvcs with great negligence ; in 

one of the colded nights of that winter, the perfun who (hould Many valuable 

have taken care of the great houhonre forgot to keep up the Jy X wgi?- 

fire. In the morning he thought to repair this negled by genc6 of the at* 

heating it to an unufual degree 5 but the fudden tranfition from 

cold to heat killed a great number of fine plants, and among hot houfe, 

others alt the cinnamon trees from Martinico, of which the 

trunks were as thick as a man^s arm, the heads very large, and 

of the grealed beauty ; and aifo dedroyed the plants Crefeen* 

tiaf Achras, Annona, Portlandia, and a Coccohba GrandifoUa, 

which was 20 feet high, and whofe leaves were of the (ize 

of two feet. 

This garden alfu fuffered another lofs. A condderable col*^ A cargo of plants 
“lefUon fent fHuw the ifle of France by M, Gere, arrived at ^ 

Triede entirely fpoiled, the trees alf dead, and the feeds im- ^ * 

prolific. 

At (his time ihe emperor, Jofeph the fecond, directed M. 

Jacquin and M. Born to propofe to fume men of abilities to ^ 

undertake a voyage Into remote countries. Piofedbr Marterprof. Marterso^ 

was appointed the conductor of this expeditioni and 

Stupiez was alTociated with him, together with the gardeners 1785. 

3por and Bredemeyer, and the painter Moli. This company 

of travellers quitted Vienna in the month of^pril, 1783, and 

arrived in September at Philadelphia. They travelled over 

Vox. XIII— J*AN VARY, 1806. E Pennfylvania, 
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P^nlif^Ivania, Virginia and Carolina, M. Bqor along with IVt 
Schopf, made a journey into Florida^ and from thence pi^ed 
Several fine to tile idand of Providence. M. Bredemeycr returijed ./rora 
plants amvc at Carolina, and palling throagli England, arrived at Vienna in 
thence, w'rJiM* T784, With feveral very beautiful plants. Boor, 

Bredcroeyer* vvho during his flay at the Bahama iitands tiad coIIeftecPmany 
rare plants, returned (o Vienna in the month of September, 
1785. But the painter Moll and Do6tof Stupie^ were fepa-* 
rated from their feHow travellers. 

Bredemeycr fcnt By the orders of -*.be emperor, M. Brtedcmeycr, and the 
•utagaini gardener Schucht, went towards the end of the year 1784 to 
rfiandsand con« rejoirr (hc direaor of this expedition, M.Tiflarter, who re* 
tincnt^D mained all this time in America ; they pafled over many of 
* the great iflands and a part of the continent as far as the mouth 
of the river Oronoco. 

Many rare plants In 1788 they returned by way of Amfterdam to Vienna, 

him and brought back many rare and new plants. M, Marter 

Marter in tySS. ulfo arrived tl>e fame year, by the way uf London and Bruflela 
with a new colledion of plants. 

M. Boor and The emperor had not forgotten the lofs of the plants from 
Ifie of Frmc!*'*' t)f France, and commitlioned M. Boor and the gardener 

Scholl to go there, and touch on their way at the Cape of 
Good Hope. In Ihe month of May 1786, they arrived at the 
Cape with the Dutch veflels; M. Boor remained there till 
1797, and then departed by himfelf for the ifle of France and 
'M. Boor returns that of Bourbon. In the month of January, 1 7 88, he returned 
to the Cape with 280 cafes fall of rare plants; and on the 
— icAvcsfome 20lh of July in the tame year arrived at Vienna with a great 
hchinJ ayhc number of magnificent vegetables; but as all the cafes could 

*jch(>lU he brought in the veflel, the gardener remained at the 

Cape with the remainder. There has not been any pof- < 
Ability of getting them to Vienna, as well as many oiher 
plants ; and the gardener Scholl remains at the Cape from^that 
time, from whence he has Tent from time to time feeds and 
^ roots. Befides this increafe to the gardeOf the number of 
The plants of plants was augmented in different manners. Thus, at the fale 
Schwenk garden of Schwenk at the Hague, the emperor caufed 

m! jac’quln, the all the rare plants to be bought ; and likewdfe M. Jacquin, the 
fon, fends many fon, when he was on his travels over a great part of Europe, 
?avek. ^ * Schcenbrunn many e.^otiG plants which hc found in 

other gardens. 


The 
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emperor Jofeph alfo enlarged the hot-houfes^ ®*J*P*^®*‘ 
caS^ others to be built. In order to bring back Scholl tfle houS^d^bViids 
to Vienna, with the plants which remained in hii®then. 
care^t tlft Cape, thb emperor Leopoldi in 1791, ordered the Empcrort-eopold 
gardener Bredeme^^ and ^oung Van der Schot, (the Ton 
him whp had been v/th M. Jacquin in the Eail Indies) to <£ 1 ! Cape for Scholl, 
to the IQe of France, where Clere had colledled many plants *llf*Pr 
for iKeimperml garden, and during their return they were tOpaffag^^^^ 
touch at the tape to take up all thofe Which remained with 
Scholl, The capt^Sn of the veflel, in which the two garden- 
ers bad taken the^(>aITage put into Malaga ; where they dil- 
covered in time<^iat he had bad intentions with refpedt to 
them; which obliged them to return to Vienna without per- 
forming their comroiflion. After the death of the emperor Francis II. 
Leopold, Ins luccefTor Francis the fecond had an hoUhoufe 
cqnftrudled, 235 feet long, for the plants of the Cape. A new long foV^apr 
garden was alfo eftablifbed, of which Dodor Hoft was ap. 
pointed infpedor, and in which were carefully cultivated all added for Jdants 
the plants which grew in the Hates belonging to the houfe of®*" Auftrian 
Auttria. 

By lliefe details may be feen with what care this juflly ce- Valuable Bota- 
Icbrated garden was augmented from the reign of Francis the publications 
iirfl, and all aHonifliment will ceale at the riches it contains, 
and which have /uriiiftied materials for different magnificent 
works on Botany, fuch as the leones plantarum rariorum^ pub- 
liflicd by M. Jacquin, and above allf that which appeared a 
few ).cars ago, under the title of Plantanm rariontm Horn 
C(vfar€i Schoenbrunnettfis defcript tones et leones, in two volumes 
folio, containing 150 coloured engravings. 
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Letter from a Correfpondent on the /If ran 7 of increnjing the 4^ion 
oj Sound on the Organs of fuch as are partially deaf. 

To Mr. NICHOLSON. 

SIR 

Although I am fo deaf as not to be able to hear the Sounds imper« 
beating of a watch, unlefs it be pul clofe to the ear, yet, if I 
place one end of a flick, or of a metal rod between my teeth- 

E2 2nd 

teeth. • 
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a^d/ the other end upon the watch, at the pittance of 
mU I can hear it very dtflinflly. * W*' 

The hearinir / I know only two methods of allev&tmi: the difficuHv ot 
tfllft^lSypref- articulated founds; one is by furroundin^ thc^ear/ 

ting the e/ternal with the hand Open, and preffing it foilwtfrd, the fingers and 
ear forward 5 thumb being fixed behind it ; this expedient does mow than 
Or by a trum- might be i'uppofed. Another method is, that of' the application 
pet, thougR not of a trumpet; which however, is of hut little ufc, conftriif^ed 
ufeful. SB it is at prefent. Thedifcoveryofany inilruinent to facilitate 

hearing, by being ] 3 jaced in the mouth ^probably after the 
manner of a tobacco-pipe) would be \>f grbat importance to a 
numerous clafs of our fellow creatures, whofe faculty of hearing 
Probability that is nearly fufficient for common converfation. If an infirument 
mighfbe^Vnt invented, which will do any thing at all in this way, 

cd tana on the oui* cxperieiKe in regard toother mventioas, encourages an 
twthor b<wes expe^ation, that improvements will follow : means ofafllfiing 
at to magnify human fight have long been deviled ; little indeed has been done 

founds. to affift defective hearing ; it is however an obje^ deferving of 

more attention than has been beflowed upon it. If you (hould 
be fo good us to infert this in your Journal I indulge a hope, 
that fi)rae of your ingenious coirefpondenls, compafiiDnaling 
the unfortunate fituation of thofe whofe hearing is imperte 6 t» 
may be led to attempt difeoveries, the refult of which may bo« 
eff exlenfwe utility. It is defirable to afeertain the befl form and 
llze of an ear trumpet, and what metal is to be preferred, 

I am, Sir, 

Your mofi obedient Servant, 

A.B. 

Rrfefenccto P* referring to my quarto edition of the Journal, voL 

fome difquiri- IV. page S83, T find fomething correfponding to my own ob*» 
in the quarto tcrvaiioii. I lliall be extremely obliged if your, iTltmanity fliojtld 
fcriciof tliis determine you to infeft the above, as it may be a means of 

Journal. exciting invefitgalfbn on a fubjecl which is certainly of great 

confequcnce. 

ANNOTATION— W. N . 

Defultory «• A CONSIDERABLE mafs offpcculation concerning found^ 
modift^ion of means of encreafing iu a^ion on the ^rgans of ienfe 

foufid by means is to be found in my annotations on the experiments of Perrole^ 
of folia bodies. Qjjarto Series of llus Journal. The 

excellcn 
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papers of Mr. Gough, at page 66 and 160 of vol. X. 
'cf ^le pfeient Odiavo* Series, concerning the augmentation of 
toisnls, ing trumpet have added coniidcrably to 

oitr 1^0 w ledge of diiwfabje^. The memoir of HafTenfratz on 
tiie fasn^ indrumcny in oar Ninth Volume, p. 2S3, and sfnp* 
tlier, by tlie fame author, on* the Propagation of Souod, at 
Vol. 'XI. pV 112^, alfo deferve to he confulted. Frdin the 
whole conli^atioA ot the fadls it ibems as if the ibnorous 
vibration of the inwumer^t were of much more confequence 
than has hitherto deen <iifpedted ; and it Teems not impro* 
babie, that a Idige furface expofed to (he atrial pulfes of 
Cound, and having a tail of communication to be applied to 
the teeth, or inferted in the ear, might have confiderable 
efFedt. The ufe of the external ear, which has excited fo 
much difcuffion, may, perhaps, be of this kind. The expe* 
riment of Dr. Moyes (Philos. Journal, III. 57) of conveying 
(bund to great diftance through a firing may be added to the 
other fadis ; and (ends to ihew that the fonorous undulation 
does not require to be tranfmitted through (bch bodies as ^re 
the mofi denfe, uniform, and elafiic. Leather, or fel(» or 
pafieboard, or various other fimilar materials, are more fre> 
quently obferved to tremble in the hand at certain particular 
founds than many other denfe bodies. * 


XIL 

and Correct Method qf verifying the Portion of q Tvanftt 
Jnjlrument, By J. S. Bv rx, 2^. CottmmUated by the 
Author. 

' • To Mr. NICHOLSON. 

SIR, Paragon^ Decembev 8^ 1805. 

A SHORT note having appeared in Mr* Kelly's new edition tntnulttAory 

of Spherics, defcribing my method of verifying the pofit ion of note, 
a traniit infirumentjL and thinking an account mere in detail 
may not be unacceptable to your agronomical readers, I am 
induced to trouble you with it» that you may, if you plea(e> 

^infer it in your valuable Journal. 

Tour's rerpedlfidly,. 

JAMES STRODE BUTT. 


TO 
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Theufual me- ^;i'0 make the line of collimation move in the plane oii'uiq 

atran^tlnftfu-*^ meridian, we are defired to obferve the tranfits of •circiiriv-*' 

ment by<a cir- polar ifiars, and if the intervals between of ^leir* 

eumpolar tranflls are equal, the traniil inftrument mojres in the pl^.e of 

« (he meridian : for the axis and line of coi^imation bcii^ |)re- 

vioufljr adjiifled, it muil pafs through tho zenith ; and if it 

divided, the circle deferibed by any circumpolar into* two 

equal parts, it mu ft pafs through the pole. ( ^ 

«— requires the But here a difliculty arifes which is a proibablc alteration, or 

dock to keep a want of uniformity in the rales of«the ilock or watch for 
time foratleaft i . 

14 hours. 10 long a period as twenty-four hours, or dUrtng that portion 
of time which theobferver may require to repeat his obferva- 
tions, fo as to be fatisfied. 


Method inde- A method independant of the rate of a clock or watch for 
pendant ot this fQ a lime, and allb entirely of any other previous obfer- 
▼ious rfght valions of right afcenfion, is a defideratum to praftical aftro- 
afeenfion, &c. nomcrii, and alfo to thofe who occaftonally amufe Ihemfelves 
by obferving time, and the rates of their chronometers, in 
their prefent improved ftate ; but who may bm unacquainted 
with aftronomical equations, of preceftion, nutation. &c. 
Kule, obferve Utile, Obferve the difference of Iranfiis of any two circum- 

fituated nearly in the fame azimuth, or 
dftars, one above vertical circle, the one above and the other below the pole ; 

and the other and whofe difference of right afeenfion is nearly 180'^; 
below the poJej , . 

which differ only {namely} 

a (hort time, for Obferve, The tranfit of a cafliop. above the pole, and 
re*wn;inutes:* at* after it the tranftl of f urfe majoris below the 

any time after- pole, whole difference of tranfit is not more than 15 minutes, 
wards repeat clock or watch may be fafely de- 

upon the ftars pended on. fhen invert th^ operation, and obferve the tranfit 
adonf L to * <^affiop. below, and * urlJp above the pole* iVlheir differi^iice 

the pole are tranfits is the fame in both obfervations, the tranfit inflru- 

reverfed. If the nicnt is accurately in the meridian ; if not the error may be 
Sme^be thq fame by altering (he pofition of the inftrument till their 

the tranfit U diftercnce of tranfit is the fame in both obfervations. 
rol^it*muft^l« Should the error be great it may be correfled nearly by any 
altered, Ucc. of the theorems now in ufe; (ride Wales on Time-Keepers) 
or half the difference may be fubftituted for the error, and by 
repeated approximation the tranfit inftrument may be accu- 
< lately adjufted. 


The 
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advantage of this method is, that you rely uporf tlie Adfantage*. 
jk^ila^keeping the time, which would other wife be kept 

byHbo ck|ck or watch ; and it is of no conlequence whether^ ftars, aad not 
tl)e ajjfervanw!r?b^^ one anollier pn the fame day or week, ^ 
provil^d the intlruipent is adjulled to the fame point of the 
horizorV previous obfervation, for there is little ofi* no 
difference in their irecefUon, &c. during an interval^f a 
month. 

Another advanta' :e is, that the obfervations follow each The fcort In* 
other fo foon, that oa ye not likely lobe difappoinled by clu^ 

change of weath^^ for each pair of obfervations is complete of westherj arc* 
as far as it goes, which is not the cafe in the other method, 
wliich requiring an interval of twelve hours between each 
obfervationt a change of weather is more likely to take 
place, 

A tranfit infirument is the bafisof aftronomy, and whoever Other ufchil 
has the fixing of it ihould condder himfelf independant of ^*****^^ 
every previous obfervation, and acting entirely upon prin* 
ciple, which is not the cafe where the adjuftoient is by previ* 
oufly obferved right afeenfion, and which require reducing to 
the day of obfervation; indeed nicely reduced right afeen* 

(ions are not always in the hands of thole who may be wiQi to 
be in pofieOion of a fimple and accurate method of placing q 
tranfit infirument precifely in the meridian. 

This method was devifed and ufed by me lince 1794, but 
I have never read or heard of any one ufing the fame* 

J. S. B. 

N, B. Proper (lars in this Lat. are, 

a Cafs. and c Urfx Majoris. 

^afs. and I Urfae, 

7 Cafs, and i Urfae. 

.*^0 the fiars of Draco and Auriga; 

Cepheus and Urfa. 

Perfeus and Draco, 

A large comet was diicovered at the Royal Obfervatory A comtt, 
Dec. 8, which pafled the meridian at 6> 24."^ 7. mean time, 

Obferved right afeenfion was - 353® 6' 41'^ 

Declination fouth . - - - - 23® 41' 8'^ 

I have fijice heard that this comet was not again feen, 
but is fuppofed to have proceeded fouthward»-<-N* 


A Comr 
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Barometrical 
pbfervations be» 
tween the 
•trnplcs by 
Lanianon and by 
pr. Balfoifty 


pamanon ufed a 
sparine Baro- 
meter of Nalrne. 


ILeguIar diurnal 
change in lower 
Lats. than 
N. 


xiir. 

^ Comparifon of fome Ohjhrvations on the Diurnnll^iuli^Kf 'i 
the Barometer^ made in Peyroufe's roma the Id 

zvitk thofe made at Qaloaiia by Dr, Baij\u' 

JL of the obfervations here referri*d to wye niacle by 

M. Lamanon, an ingenious naturalill whctaccg^npanicd Pey- 
roufCf and who has ^iven an account cw‘ them, (fee foutth 
volume of the Voyage^ octavo edit.^, in|a letter to ^l. do 
Condorcet, dated St. Catharine, 5th No^^ber 1785. Dr, 
Balfour's Obfervations arc in tho Afmtie llcjkayche,s for 1791a 
and a (bort account of them is alfo inferted in the fourtii 
volume of the TranJU^ions, R. S, Edin. Hid. p. 

M. Lamanon's obfervations were made in confequenre of 
indru6tions from the Academy ot* Sciences, dire6ting him tq 
Jceep an exa6l account of the heights of the barometer in the 
vicinity of the equator at different hours of the day, with ii 
view to difeover, if poflible, the quantity of thp variation of 
that indrument, clue to the action of the fun and moon, that 
quantity being there probably as its maxhumu, while tlie varia- 
tions arising from other caufos arc at their minimufin, 

• iM, Lamanon was provided with one of Nairne’s marine 
barometers, which, he fays, was fo little affected .by Iho 
motion of the (hip, that it might be depended on to the t&t; 
of an ineh. In this barometer, he tells us, that from about the 
1 Ith degree of north latitude, he began to perceive a certain 
regular motion, fo that the mercury dood highed about the 
middle of lite day, from which time it dcfc endcd till tlm 
evening, and rofc again during the night. As they ap- 
proached the equator, this became more difiin^tly percept^lr; 
and on the 28lh of September, the diip being then 1® 17' 
north latitude, a feries of obfervations was begun, and corr 
tiniied for every hour till the id of Odlober, at 6 A. M. 
The following abdracl (hews ijie refult of the obfervations 
(he ^8th and 29th.* 

Twenty eighth of September, 

From 4* to 10 A. M. Barometer rofe I/. 

From IQ A. Me to 4 P. Af, •fell 1 

From 4 to 10 P. M- rofe o 

^ From the Hidory of the Royal Society of Edinburgh, isor;.^ 

. Twenty, 
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Twenty ninth of Septmher, 

From 10 (£8tU) to 4 A. M. fcH iL -fn 

'^''1 From 4 to U)^A. M. rofe 1 

1 From 10 A., to 4 P- M fell I 

^From 4 to 1(W. M. rofe 1 

Tlkeobfervatiin on the 30th were to the fame 
hence il\is concluded that at the equator the fiUK ai/TrefluK \ 
of the atm^lph^e produces in the barometer a variation ofThc elTea U 
about 1 line corrcfpoiidin|g, as M. Lamanon i*®- 

marks, to a lieilht ip the atmofphere of nearly 100 ftret. the computeA 
•According tu^lBcrnouilli, the adlion of the fun and moon *^°^^P***"*^ 
(hould produce a tide of feven feet, and according to Mr. 
de la Place, a tide not nearly fo great. 

It fliould be oblerved, that when thefe obfervations wfrrc situation of tits 
made, the moon was in her laft quarter, and the fun a few ^ 
degrees to the (buih of the equator. The latitude on the /hip. 

28th was 50' north, and 1 1' north on the 29th; in the night she was/ir otf 
between that and ihe flOthf the (hip crotfed the line; and on^^/"- 
the iiOth at noon, the latitude 42^ fouth: the longitude 
all this while between 17*^ 3l' and 33' weft of Paris, by 
the time-keeper j fo that (he coaft of Africa, which was the 
iicareft land, was diftant about 8® of a great circle, and the 
American continent about 19^. * 


The agreement between thefe, and Dr. Balfour’s obferva- Argreemcnthe- 
tions at Calcutta is very remarkable- Dr, Balfour found that 
daring the whole Iqnation, In W'hich he obferved the baro- and thofc of I>b, 
meter from half-hour to half-hour, the mercury conftantly fell 
from 10 at night to 6 in the morning ; from 6 to 10 in the 
morning it rofe ; from 10 in the morning to 6 at night it fell 
;igain ; and laftly rofe from 6 to 10 at night. The tnaximum 
{icight is therefore at 10 at night and 10 in the morning, and 
the vdmmum at 0 at right and 6 in the morning. The only 
difference is, that in Mr. Lamanon's obfervations, the 
^inintum is liated to have happened about 4 inftead of (J. ^ 

This, however, will not feem a very material differencct* 
when it is remembered, that the inffant when any quantity 
^attains ejther its grcaleft or its leaft ftate is not eafily afccr- 
tained whh precilion. From thc*obfervations as detailed by 
|W. Lamanon, the time of the tninimmn feems to anfwer fully 
^5 well to 5 as to 4; fo thjit the difference of the refults is in 
• every 
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cve.ry view inconiiderablcc and their coinaidcpcc on 
whole, not a little lingular. The variations in Dr. 

Ibur^s barometer between the nearell maximum and maximm/C 
is fometimes about of an inch| tliough in gcSef^tt^onficyr- 

ably Icfs. I • . 

Whether th’c Jp abftrad of Dr. Balfouj’s obfer^ ions rcfcriQ^ to 
caufc whicli pro- aboveW is remarked, that it Teems not imp obable^it ihefc 
fea^ wiuX**couJd varialiom of the barometer are conneded /itlijjip recipro- 
produce the re- catioHs of ihc Tea and land winds during t] p aay and night. 
i;ui4r change. whatever may ha^ been formerly the frobability of this 

fuppoTition, it is entirely deliroyed by the cAfi^rvations of the. 
•-moft probably French navigators. Thcfe obfervations were made too far 
out at fea to leave room for fuppofing that the land winds had 
— neitlier U It any influence on the phenomena to which they refer. It is 
likely that it at the fame time doubtfuli whether thofe phenomena can be 
tidM^'in the air, afcribed to the atinofpherical tides produced by the fun and 
as it does not moon, as the ebbing and flowing of the mercury in the baro* 
(blkrw the moon. appears to have no dependence on the pofition of 

thofe luminaries relatively to one another, but happens^ it 
would feem, conflantly at the fame hour, in all afpecls of 
the moon and all Tcafons of the year. The fubjed is well 
. defcTving of a fuller invefllgatioii* Wc Ihould probably 
before now have had farther information refpeding it, if 
happily the able navigator above-named, and his brave a(Ib- 
ciates, had been deflined to revilit their native Ihores. The 
cruel fate of an expedition fo well planned, and fo well ap- 
pointed for the purpofes of fciencc, will never ceafe to be 
matter of fincere regret. 


Annotation. — W. N. 

Probability that I have inferted the" foregoing with a view, in fome meafure, 
the cqui-tro- jq afford a comparifon with Mr. Horiburgh’s paper on the fame 

pical change is - , . _ ^ _ . . , ® . * 

caufedbyafeen^,. lubjed, at page 16. It IS not without diffidence that! venture 
ing and defemd- to propoTe a conjedure on this fubjed, which in fad requires 
thc^a^fpVcre. confideration than I can, at preTent, befiow on it. Its 
change Teems to me to be governed by the afeent of the air 
which would take place immediately beneath thp Tun, if the 
earth were fiationary, and the furrounding defeent of the Tame 
fluid, of vi'iiich the circumllances and modifications are fo well 
• * explained 
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v.;.;iiained by Pneur m his memoir on the iBorning and eV0n« 
ing dew (at p. ^6, voUI V. of our quarto feries.) The confider- 
atE'pns may be eafily extended to (hew alfo that 

th^cdlds mud greatly altered^ and, in mod indances, ob- 
KCei^^ed by the vicinity of land ; which even changes the re- 
gular l-^^de wind^into land and fea breezes. 


Ahjtradt of a Memoir on the Direction and Velocity/ of the Motion 
of the Sun and Solar Stiftem. By Dr. Herschel. Frmn 
the Philofophical Trunfudiona, 1805. (A.) 

The learned author begins bis paper by noticing Dr. Maf- Proper njotSom 
kejyne's table of the proper motions of 36 dars of the firft 
magnitude, and conceives that if this table affords proof of 
motion in dars in our immediate neighbourhood, the changes 
of polition in minute double dars, many of which are only to 
be feen by means of the bed telefcopes, like wife prove that 
motions are equally carried on in the remoted regions of fpaCe* 

III 1783, the Doctor deduced from the proper motions of of j 

the dars, a motion of the fun and folar fydein towards X her- {hc7u^n"!Inrits^ 
cules; and the opinion he then conceived has been much <lirc£tion. 
ftrengthened by tiie coniiderations dated in the following pages. 

Should this do£lrine he edabliflied, many phenpmena may be 
accounted for, which without it mud remain inexplicable. 

Though it was propofed, by theadmilfion of a Iblar motion, Confidcwiion* 
to lake away many of the proper motions of dars, by inveding JJJch'ITmotioii. 
the fun with a contrary one; our author admits that it will re- 
veal a vadiy greater number of concealed real motions than 
would be necedary to admit, w'ere the fun at red; and that 
the neceffity for admitting its motion ought therefore to be 
well edabliflied. 

The motion of fafellites round their primary planets, and Reafons from 
of thefe round the fun, fuggeds the idea of a revolution of 
latter round fome other unknown centre ; nor are we without 
hypothefes built upon this conje^urc.* 

The poffibility of a folar motion has been Ihown by the late 

^ See Syfleme du Monde de Lamberti p« 152| 1^8. Alfo Phil. 

Tranf for the Jear llt3, p. 28^. 

Dr. 
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Three forts of 


Dr^Wilfon, of Glafgow^ upon Iheoretical firinciples ; andns 
• probability^ from reafons'of the fame nature* by M. dc Lalande^ 

*ProbaMlity that The rotatory motion of the fun, from w^iCh-Hbc-latter con- 
^c^un dudes a difplacing of the folar centre, indidbles a niolioi/ of 

arroutory tno- t^anflfition in fpace ; for it is not very probable that tluRiie- 
tiou, impredion which gave the former, liould nourffooc- 

' cafioj) tV*p latter. This however can be aomitted^nly as a 
p1»u(iblefiypothciis, until we attain a knowlqdairW the caufe 
of the rotatory motion.^ 

—ana the vari- argument might be (Irei^thened b 3 j|^IoreIy obferving 

able itais aifo. the ftars which change their magnitudes periodically ; for if 
thefe changes arife from a rotatory motion,* a real motion in 
fpace may be expected to attend it ; and the multitude of thefe 
ffars is fb great, that their concurrent teftimony is defirable. 
’3'hrec forts of But fetting afide theoretical arguments^ the Ooflor notices 
ziaotjons ot ilars. gjj a|i parallaflic motions indicate the obferver not to be 
at re(l, it may be necdlary to explain three furls of motions, 
which will frequently be alluded to in the following difeuffion. 
Parailaaic, real, Siippofe the folar ryfiem to move towards a certain part of 
»«djpparcnu the heavens, the flars, loan inhabitant of the earth, will ap« 
pear to move in an oppotite diredlion. Let s p (PL IL Fig* 1.) 
rfprefent the paralladic motion of a flar ; which, if the (tar 
have no real motion, will alfo be its apparent motion ; but if 
it (liould have a real motion, which in the lame lime that It 
could have gone from $ to p, would have carried it from s to r. 
It will be feen to move along the diagonal s a ; andp a, being 
parallel and equal to « r will reprefent its real motion. The 
triangle s p ah fuppofed to be formed in the concave of the 
heavens by three arches of great circles, the obferver being in 
the centre, and a ' p reprefents the paralJadic, pa the real, and 
« a the apparent motion of the (lar. The (iluation and lengflh 
of thefe arches in fcconds of a degree will reprefent the direc* 
lion and quantity of each motion; and calling the folar motion 
S, the didance of the (lar from the fun d, and the (ine of the 
^ (lar*s didance from (he point towards which the fun is moving 

?.S 

9 ; the parallaQic motion will be eaepreded thus : 

The largeft ftars A motion of the fun will occation parallactic motions of (he 
Ac^tl^fun^s ^**^‘'*' verjh; but to afeertain if paralladic motions 

oweian. exid, fuch dars dibuld be examined as are mod viiibly affeCted 

^ • See Phil. Tranf for the year 1795, p. 68, ai^ owr Journal 
XT. i:7;. 
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f(>Iar motion^ ^whtch points out tlie brighteA flars as moft \ 
proper for the purpofe ; for any Aar may have great real mo* 
lion. But to have great paralladic motion it muA be in llte 
neighbourhood of the fun. • 

i^aralladic may be diAinguifhed from real motions by (heir Th^ piralladle 
<!iret’^ion8 ; for, if a folar motion exift, all 

will tei>d to a poiht in oppoiition to the direftion of th4t mo^* ^ ©a point, 
lion ; burreal mcftions will be indifcriminately dtfperfed. 

Under thefp diAinflions, the proper motions of the Aars, if and will com<^ 
the fun be not at VeA, will be paralladlie, or compofed of real ^caf f^n *'ui**'f 
and paratla^ic ; the latter cafe conAiiuttng the apparent mo- “ 

tion of the Aar. 

Dr. next defcribes the meeting of the arches ariAng from DcduAion of 
a calculation of the proper motions of the tiS Aars in Dr. Maf- paralladlic 
kelyne^s catalogue on a celeAial globe, of which ten were on"many*S%rs^* 
made by Aars of the ArA magnitude, about the conAellatton 
Hercules ; beyond thefe there was no appearance of any other 
than a promifcuous Atiiation of interfeflions. — Of the inter- 
feeling points, that towards which tliQ fun moves h denomi- 
nated the apex of its motion ; and as the Aars will then have a 
parallaeiic motion towards the oppoAte point, it has received 
the appellation of a paralla6lic centre. 


luterfcfting points. 


1. Sirius and Ar6lurus, In the mouth of 

the Dragon “ • • 

2. Sirius and Capella, near the follow- ' 

ing hand of Hercules - • j 

3. Sirius and Lyra, between the hand 

and knee of Hercules - - . , 

4. Sirius and Aldebaran, in the follow- 
\ ing Idg of* Hercules 

5 . Arclurus and Capella, N . of the pre- ' 

ceding wing ol the Swan - ^ 

6. Arclurus and Aldebaran, in the neck' 

of the Dragon • • * . 

7; Ar6lurus ana Procyon, in the pre-l 
ceding foot of Hercules 

8. Capella and Procyon, S. of the fol- 

lowing hand of Hercules 

9. Lyra and Piocyon, preceding the fob ‘ 

lowing Ibouldcr of Hercules j 

10. Aldebaran and Pfocyon, in the ^ 
breaA of Hercules 


Right Afeendon. 


i> / V/ 

255 39 50 
275 9 32 

272 23 58 
263 25 38 
290 0 58 
267 2 19 

235 3 13 
272 51 49 
266 46 49 
260 1 29 


Pipiar diftaocc 
North. 


ITabu- 

[lated 

rc- 


O / // 

36 41 3^ 
64 21 48 
5S 23' 24 
44 39 47 

32 7 23 

33 51 20 
46 21 34 
73 7 56 
66 48 11 
60 59 34 
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and by the har- 
mony of the 
propel motions 


As a further con6rmation that the paralla^ic motion 
be perceived in Uie motion of the brighteft ftars, iDr. H. 
amined the interfedlions made by the proper mVtions of fome 
' large flars of the next order* with the arches iTi which the fUra 
of the 6rft magnitude move, and found 15 w4itch gave iiimlar 
" I'gfal ty with ihe former 10, in pointing out the fame part ^the 
^eave^s as a parallactic centre. ‘ ^ 

This rcfult coa* Chang^^s in the pofuion of double flars indicate t^ fame Ve- 
firmed by double therefore be more eligibly afcnbgpKto the cffcCl 

ot parallax, than to arlniit of feparate in diflerent 

flars: for, if the alterations of the atigle/.of poiition were 
owing to a motion of the largeft ftar in each fet, fucb motions 
muft, in contradiction to probability, tend nearly to one par- 
ticular part of the heavens. This argument derives its vali- 
dity from tlie fame fource with the former, viz. the parullaClic 
motions of at Icafl 23 more flars pointing out the lame apex of 
a folar motion* by their direction to its oppofite parallaCtic 
centre. 

The incongruous mixture of great velocity and extreme 
flownefs in the proper motions of the flars of the fame magni- 
dcUtKcd from it. tude, is removed by the conflderation of parallax from the 
folar motion j and it will be fecn that lliere is a general con- 
fiftency in their motions. The faruc obfervation is alfo appli- 
cable with refpeCt to the fid^real occullation of a fmall ftar 
in the Swan. 

Dr. H. concludes from (he foregoing premifes, that the ex- 
pediency ot admitting a folar motion will not be queftioned, 
and proceeds to inveftigate its direction. He begins by 
proving, that when the proper motions of two flars are given, 
an apex may be found, towards which if the fun be fuppofed 
to move with a certain velocity, the two given motions may 
be refolved into apparent clianges arifing from ftdereal pa- 
rallax, the flars remaining perfefily at reft. For we muft 
not admit more motions than are fufilicient to account for the 
obferved changes in the fituation of the flars ; and it would bo 
wrong to have recourfe to the motions of two iars, when 
that of the fun alone may be fufficient to account for both ; 
which conflderation would be a fufficient inducement for fix- 
ing at once on the calculated apex as well as on the relative 
diflanccs affigned to the two flars, could other p’roper motions 
be, with equal facility* refolved into fimilar parallaCtic ap« 
• pcargDces : but, when a third ftar does not direCi towards the 
5 famp 


Inveftigatlon of 
tbc (Uredlion of 
the iun*$ pioper 
motion* 


An apex or pa- 
vj|la£tic center 
is drduced from 
the apparent ^ 
motions of two 
Itars, fuppofed 
to have no red 
motion. 
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apex as lb© former two, its apparent motion cannot -he 
refoived by the effe^ of parallax alone ; and this difficulty is 
further 'enhanced by the number of apices required to folve all 
proper motions into parallactic ones, increafing, not as the ^ 
nunrhi^r of (tars Emitted to have proper motions, but, when 
their* Situation is favourable, as the futn of an arithmetical 
feries or numbers, beginning at O, continued to as many terms \ 
as there arcf (tars Emitted. 

The authoY\|iere propofes an illufiration of his fubjeCt by 
coniidering the three apices, or interfediing points. No. 1, 

2j 5, in the foregoing lablc. 

The dittance of Ardturns from the apex of the folar motion Namely Arda- 
is found to be 47 7' fi", and its paralladlic motion, which Sxrms. 

as the fine of that diffance 2.087 1 8'', which is the apparent 
motion of Ardturus. as efiablifiicd by obfervation. 

Admitting Sirivis to bc^ a very large ftar, at the difiance of 
1.680*^ from us, and computing its elongation from the apex 
of the foUr motion at 5CK 11.5"^ its paralladlic motion 


will be 


(fi . S 
r . d 


sp 


1,11528'^ which alfo agrees with the 


apparent motion already afeertained by obfervation as the pro- 
per motion of Sinus. 

The difiance of Capella from the apex of the folar motion is Hcncc the 
and admitting the velocity of the fun towards 
the belore given point, it will occafion a paralladlic motion of Capelia, 
Capella, in a ducdlion 89^ ,*^1' 48'*'' louth-following its pa-<l*cjd; 
lallel, amouiiting to 2.812,3 . Capella is here taken fora 
fiar of tlie firfi magnitude, hippofing its difiance from us to 
be equal to that of Aidlurus, 

By conflrudling a triangle, the fides of which reprefent the and by refolvlng 
three motions of every ftar, not at reft ; one of the fides, re- into the ap- 
pjitfcnting the a{>parent motion, will be equal to OAG37"; the 
other fide, being the paralladlic motion, 2.8125''; and the wiij be 

included angle IS® 19' 27", from which will be obtained the 
third fide, or the real motion of the ftar, 2.3757". By the (fitppofing the 
given fitualion of this triangle with refpedl to the parallel of havV none )** 
declination of Capella, the angle of the real motion will be 
had, which is 86® 3 l' 1 1" north-following the parallel of this 
ftar. A compofition of the paralladlic and real motions in 
the diredlions, will produce the annual apparent motion, us 
cllablilhed by obfervation. 

It is here obferved, that although the proper motion of a * 

third 
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But it i9i \ot fie third flar is accounted for by retaining the faffce apex of Uic 
•Jllotioi! fcouS** motion which explained the appar^t ipdotions of the 
Le dfcribcd to Other twOi jet a great degree of real motion has been atligned 
CjpciUi Ijj Capellai of which Ar6lurus and Sirius have been altogetl^er 
deprived; which Hiews that (he apex of folaf motion mutbibe 
as to be equally favoumbje to every flar proper^ for 
/*iiire€ling our choice. Hence a problem arife^^ for difr^iveripg 
bttc the apex a point whofe fituation among three giveif apicis (liall be 
ifoasto^cavnhe ^^*’’** motion bc flirefted towar^^i there may 

real motions n be taken away the greaftetl pofljble quantity of proper motion 
iVriAll as puflibie. three given (lars* The intricacy of this problem is, 

that by a change of the diftancepf the apex from any one of 
(lie iiars, its paralla^ic motion, which is as the fine of (hat 
rlitlance, will be afTedled ; fo that it is not merely the altera* 
lion of the angle of direction which is concerned. From the 
folution of this problem, a much 'more complex one would 
arife, as three (lars would certainly not be fufficient to dire£| 
the prefent endeavour to find the 1^(1 fituation of an apex for 
(he folar motion. 


Apparent mo* 
tiuns of iix 
hiight ftars 


It was before (hewn that (he brighlefl fiarsare (he mofi pro** 
per for demon (I rating (he elfefl of parallax, and that in fearching 
after the diredioa of the folar motion, the aim fliould be to 


reduce the proper motions of the ilars to (heir lowefl quantities. 
Tile fix principal (lars, whofe interfefling arches have been 


given, when their proper motions in right afeenfion and polar 
difiance are brought into one direfilioni will have the following 
apparent motions : 


Mjmes of the 
Surs« 

DIrefilon of the apparent Motions. 

• 

Qjsantitlesof 
the apparent | 
Motions, per 
Year ^ 

Sirhis, 

Arflurus, 

Capella, 

Lyra, 

Aldebaran, 

Proc)on, 

G8® 4-9' 40.7" South*preceding. 
55 29 42.0 Ditto. 

71 35 22.4 South-following. 

56' 20 57.3 North-following. 
76 29 .37.3 South*foiiowing. 
50 2 24.5 South-preceding. 

1.11528'' 

2.08718 

0.46374 

0.32435 

0.12341 

1.23941 

• 

Sum of the apparent Motions, 

5.35337 


In 
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In'feeking^ a Mar motion^' which requires the lead motion Dedu6li<!^ of a 
in the above fiK flars^ let the line;) a. Fig. 1, which reprefents 
the real'motion, be brought into the fituallon ma, and the real real motions of 
motion required will then be at a minimum. If by the choice 
of an apex for tlie folar motion the angle at s, made by * 
the lines « p and sa, can lefTened, the quantity of real 
motion required to bring the ftar from the parallactic line 
sp7n to the iDbfervbd pofition a, willalfobe diminidied. 

It has already^been ihewn that when two ftars only are given, A fingle line 
the line sp may tie made to coincide w?lh llie line £ a of both Sire^oiTof pa- 
flars, whereby their real motions are reduced to nothing; and rallaaic effeft 
that when three ftars are concerned fome real motion muft be ^*’^** *^* 
admitted in one of them. Now, flnce aH parallaCtic motions are 
direded towards the fame center, a (ingle line may reprefent 
the direction of the efteCt of the parallax* Therefore, let s P 
or s S, fig. 2, ftand for the direction of the parallaClic motion 
of the ftars ; and as in the foregoing table we have the angles 
of the apparent motion of ftx ftani, with the parallel of each, 
the direction of the line « P or s S muft be computed with the 
parallels of the fame ftars, which may be done as foon as an apex 
for the folar motion is fixed upon. The difference between 
thefc angles and the former will give the feveral parallaCtic 
angles P « n or Ss a, required for an inveftigalion of the leaft • 
quantity, mu, belonging to every ftar. 

The author exemplifies what he here lays down, by fuppoftng Computation, 
the fun to move towards \ Herculis ; and calculating the re- tuppofing the 

. ** lun to move 

quired angles of the direClion in which the efteCt of parallax towards x Her- 
will be exerted with tlie fix ftars already feleCted, he obtains 
the angles of the parallactic motion with Ihe parallel, the dif- 
ference between which and the former apparent angles with 
the parallel of each ftar gives the angles of the apparent with 
the jiarallaCtlt mdtion, as rcprefented in Fig. 2. l"he lines s a 
reprefent the annual quantity of the apparent motions. 

When the (Ituation of the laft mentioned angles is regulated 
as in the figure alluded to, the feveral lines m a may be drawn 
perpendicular to S P, and by computation their quantity will 
be found to be — 
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^ClUS 

0.654X7' 

Ardtarus 

1.28784 

Capella 

O.f08£f7 

Lyra - • - 

0; 11281 

Aldebaran • 

0.01 »04 

Frocyon 

0.04998 

Sum 

2.22|491 


The refullof Ibis inve/ligation is^ thall)y adirnttinga motion 
of the fun towards x ^erculis,. the annual |i1oper motions of 
the fix (lars alluded lo^ of which the fum Is 5.35S7^', may be 
reduced to real motions of no more than 2.2249^^. 

Jt moft favour. The author here obferves^ that although the precife place 
table jg difficult to afcertain» a more/favourable one 

than that above propofed may be obtained : for^ by infpeilion 
of the figure which reprefents the quantities of real motion 
fequlred^ when x Herculis is fixed upon, it will appear that 
by a regular method of approximation^ the line S P may be 
turned into a fituation^ wherein all the angles of the appareqjt 
motion of the fix (lars will be much reduced; and it is evi-' 
dent that the parallactic line SP fhould be turned more towards 
(he line sa, reprefenting the apparent motion of Sirius. He 
accordingly tries a point near the following knee of Her- 
Ifs li:ua:ioii* oules, vi'hofe right atbenfion in 270®, 15'. and north polar 
diftance 54®^. 4«5^ fee 3, the quantities required for cbn- 
ftru6fcing which are found by the fame method as already de- 
fcribed in Fig. 2. By a calculation of the angles and the leaft 
quantities of real motion^ according to this apcx^ it appeared 
that the annual motion of the fix fiars was reduced to 1.4594\ 
which is 0.7(555'' lefs than when the apex was \ Herculis. 
Suppofition that In the approximation to this point, it appeared,^ that when 
afl2?icd*b parallactic motion of Sirius wa^mad^ to coincide 

parallax, as with its apparent motion, a certain minimum might be eaCIy 
orightcft; obtained of the other paialbaic motions. But as Sirius has 
not the grealeft proper motion, the author conceived that 
another minimum, obtained from the line wherein Ar6turus 
appears to move might be more accurate ; as this ftar from 
its great proper motion may be more affisfled by the parallax 
or Araurus, as arifing from the motion of the fun. He therefore chofe a point 

JS apparent"®^ »PP"«nt motion of Arcturus, but 

znvtioa. equall) favourable to Sirius and Procyofti the remaining two 
fiars which have the)greateft motions. • 

••a 
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^ If the principle of determining the dtredi’ion of the fohr \ 
motion by the ftars which have the greeted proper motion, be 
admitted’*, obterve!! the author, ** the following apex mud Apex on this Uft 
be extremely near the truth ; for, an alteration of a few mi- 
nutes in right aftenfion or polar didance either way, wilt im- 
mediately increafe the required real motions of our dars. Its 
place is, right afeenfion 24-19 S2' and north polar didance 
40® 22'”. 9 The calculation is delineated in Fig, 4. The fum 
of the lhad quantities of real motion in this experiment is * 
p.95595'^, lefs than the former by 0.506 43'^ 

In thefe calculations fhe author has proceeded upon the 
principle of obtaining the lead pof&bie quantity of real motion 
lo afeertain the mod favourable (itaation for a folar apex, and 
has proved that the fum of the obferved proper motions of the 
fix principal dars may be the refult of a compofition of two 
other motions ^ and that if the real motions were reduced to 
their fmaded polfible quantities, they would not exceed 0.9559. 

The Doctor, however, feems to think that ibefe real motions if the neareft 
may not be brought down to the low quantities mentioned ; and bjTparal-" 
proceeds to Ihew that this cijrcumdance will not ade£t the ar- lax, their pm- 
guments he has ufedfof efiablithing die method he has adopted; be* 

for, although the great proper motions of Ardlurus, Procyon, moxe evlJcut. 
and Sirius, are drong indications of their being affeAed by 
parallax, it is not probable that the apparent changes of 
iheir fitualions (hould be entirely owing to folar mqtion ; but 
that their own real motions would have a great fliare in 
them ; and it is evident that in paralladtic motions the didance 
of a dar from the fun is of material confequence ; and as this 
cannot be adumed at pleafure, we are not at liberty to make . 
the parallitflic motion p, Fig. 1, equal to the line sm; hence 
it follows that the real motion of the dar cannot be from m to a, 
biU will be froAi p to a. If, however, m abe a minimum, p a 
when sp is given, will alfo be a minimum, and if all the ma*& 
in Fig. 4 be minima, the sp*s will give the p a’s as fmall a% 
pofiible ; Which is the point defired to be edabliflied. 

In concluding Dr. H. obferves, that as it is known that Cbnelufion. 
proper motions do exid, and as no folar motion can 
them entirely into parallaftic ones, we ought to prefer that dU ' 
redtion of the motion of the fun which will take away moft 
real motion, and this, as has been (hewn, will be done when ^ 
the right afcenlion of tire Apex is 245^ 52' 30", and its north 
polar diflance ^0^ 22'. • 
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J%^€tu Experiments on the Solution of Sulphur in Alcohol, and tht 
^ various Kinds of Ether, By M. Fa^ke ■*. 

etliw woufd^di^^^ my firft note on the folution gf fulphnr in alcohol, 1 an- 
fnive more ful- nounced an intention of exam’nfing the folVent power of tjie 
phur thanal- Jeveral cthcrs upon this combuftiblej which I h^d at that 
lime been prevented from, by being obliged-to leave Pans 
for BrulFolls^^to take tfie office of apothecary. to the military 
hofpital. In the paper alluded to, I hinted that it was prob- 
able ethers w^ould dilfolve fulphur in greater quantity than 
alcohol ; I had been led into this opinion by the rcfults ob- 
tained from mixing this mineral with alcohol, at various de- 
grees. I obferved, as already flatcd, that the more alcohol 
re^iified, the more readily it diflTolved fulphur ; and vice 
Tcrjh, which difference I imagined to proceed from the 
greater quantum of hydrogen contained in highly reflified 
alcohol. Knowing ethers to contain let's carbon and more 
hydrogen than alcohol, 1 had no doubt that they would dif- 
folvc a greater quantity of fulphur. The refult of the fe- 
vcral experiments, wdiich 1 made under this impreffion, I 
an^ now about to detail : from which it will be perceived 
that 1 was not miiiaken in my conjecture. I ffiall alfo £ub- 
join the new experiments, which I made with alcohol,, to 
afeertain the prccife quanity of fulphur it is capable of dif- 
folving, in order to compare the rcfults with thofe obtained 
from ethers. 

Pfcpjiatlon, Sec, ethers I employed were prepared with much exa6l- 

nefs, and according to the meihods recommended by pro- 
feflbr Fourcroy. I took care, in each cxpcriip<^nt, to afeejf- 
tain the fpccific gravity of the ether made ufe of, the quan- 
tity of fulphur dilTolved by it, the various rcfults Obtained 
Vith or without the conta6t of the fun’s rays, and tlie pra- 
■ perties of fulphuralcd ether. 


Eirfi and fecond Experiments, 

Sulphuric ether In each of two fix-ounce 'matrafles I put two drachms of 
withoutlicaf flowers of fulphur, prepared in the fame manner as for 
tNk up nearly , chimie, Vol. VI. 

• the 
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flie cxperfments mentioned in my firft note, viz. nicely 

wafhed, and dhc tuiice. of reftificd fulphuric ether, whofe 

weight was 0.7 39G. Having fecured the mouths of the mat- only^^e-^en- 

tratfes with lutiijg, I put one in a very light place, and the 

othey in a dark place, 1 fliook them every day, and at the • 

end of a month, filtered th^ir contents. On examination the 

two fulphujated ctiiers obtained by thefe operations, prefented ^ <- 

the following charaQeii flics: 

The colour of the otluir expofl^d to* the light was fcarcely 
changed; it had a powerful hydro- fulphurous (meil, and iU 
tafte was difagreeablcf and . like wife hydro-fulphurous. 

Mixed wilh diflilled water, it precipitated nothing ; but I 
remarked that tlie water diflblved a much lefs quantity of it 
than when pure. In proportion as Uie ether became volati- 
lised, the fulphur formed a whitilh feum on the furface of tlie 
liquid, which at length was precipitated to the bottom of the 
glafs in which the experiment was made. n>all hereafter 
mention the quantity of this precipitate.) Put in contadi 
with white metal-s, it deeply blackened them. (Care muft 
be taken in this latter experiment to clofe cxadlly the mouth 
of Ihe vcffel in which the metals are placed in contadl with 
fgilphuric ether, on account of the great tendency oi ether 
to be converted into gas by its attradlion of caloric from fur^ 
rounding bodies.) Wljen mixed wilh a folution of^ acetlte 
of lead, it gave a pretty confiderable black precipitate.. 

The fulphurated ether prepared without light, polfelled 
all the properties of the other, but in a lefs degree. It alfl> 
was lefs impregnr^ed with fulphur : for, on a repetition of 
the experiment, and carefully weighing the products, I 
found that each ounce of the ether prepared in the light con- 
tai>scd .^S gVains nf fulphur ; wbilfl that prepared in tb^ dark 
held only 29p ♦ 

Third and fourth Experiments^ 

Having proceeded as above deferibed, wilh nitric ether Nicnc ether by 
weighing 0.9088, I obtained an ether whofe colour was in 
no degree changed ; its fmell and tafte, though hydro-ful- nearly one 
phurous, were not fo powerful as thofe of fulphurated ful- 
phuric ether ; •mixed with diflilled water, it prefented the j,, the light 5 and 
fame phenomena, but depofiied a lefs quantity of fulphur. 

It difcolourcd v«hilc metals lefs forcibly than the preceding ^ ^ ^ 

ether; 
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Rther ; and, in a word, it had all the qualities of falphurated 
fulphurlc elhert but in a lower degree.* Itdikewife con- 
^ tained a lefs quantity of fulphur ; the rcfult of the expcri* 
f snent made in the light being but ^2 grains, of precipitated 
^ fulphur j and 20 for that condu6led in darknefs. 

r 

Fifth and fixtk Experiments* 

Mtjriatic^ether With muriatic ether, weiging 0.7196, proceeding as al- 
tWrty”fcvcnth defcribed, and at the fame proportions, I obtained a 

in the light} and fulphurated muriatic ethbr, poflefling all the peculiarities 
Sird*io^the"^* above mentioned, but weaker. It contained only 13 grains 
dark. df fulphur, w'hcn condudlcd in the light, and 9 ^ grains whet 

managed in the dark. 

Seventh and eighth E^riments* 

Acetic ether weighing 0.8664» diflblved but a very fmaL 
portion of fulphur, and its qualities were but ilightly marked^ 
It contained but three grains of fulphur in an ounce of ether, 
in the experiment made in the light, and about 1 -I grains in 
that made in the dark. 

Ninth Experiment* 

SoJution sf ful. paving made the foregoing experiments, I wilhed to 

chwgcd afeertain the difference exifting between the fcveral ethers 
than that of fuU and alcoho!, in refpedt to their capacity for diflblving fulphur; 
Fhuric ether, j retraced the experiments I had formerly made 

with alcohol. To avoid the repetition of what has been aU 
ready commanicated in my firft eflay, I (hall here merely 
flate the quantity of fulphur I have been aWc to diflblve, ei- 
ther by fubmitting the mixture to a heat lefs than fufficient to 
caufe the alcohol to boil, or by expofing it to the light, or by 
placing it in a dark place. For thefe experiments I ufed <al- 
cohol of 43 degrees. ♦ 

After digefting for 12 hours over a gentle fire an ounce of 
alcohol with two drachms of the flowers of fulphur, I ob- 
tained 23 grains of precipitate. 

Tenth and eleventh Experiments. 

On leaving flmilar mixtures, one expofed to the rays of 
the fun, and the other in a place impervious to ihe light, 
during a month, and proceeding as already deferibed, I ob- 
* * tdined 


Acetic ether 
took up very 
little (ulphur. 
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tamed I6grainj from the firfi mixture, and 13 ftom the fe* 
cond, ^ ^ 

AfteTr what has here been laid down, it U evident that fuj- jiecapitulaeicij. 
phurlc ether dhfolved the greateft quantity of futphur ; for, * 
after frequently fepeating the experiment, I found the ave- • 
ragef to be 25 grains in an ounce. Nitric ether and alcohol * 
at 43 degrees, dilTolved neaurly in the fame proportions ; and 
acetic ether the leaft of any. 

It has been long a defideratum in medicine to difeover a Sulphurated 
method of adminiftcring futphur in a*ftate of extreme 

efpecially in<compramts of the Jungs and difeafes of the 
ftin. With this intent, phyficians have recommended it to 
be diflolved in eflential oils, and to form what is known in 
pharmacy under the title of bayhvu qf jytphiir, terebinthinated^ 
anifated, 4*^. Thefe medicaments have the difadvantage of 
giving to the mixtures into which they enter an aim oft in* 
iiipportable tafte and fmell of fulphurated hydrogen. Sul- 
phurated ether is free from this inconvenience ; it may be 
eafily mixed with other potions, to which it gives very little 
fmell ; and as the feparation of the fulphur is only occa* 
fioncd by the evaporation of the ether, it may be eaiily' pre- 
vented by keeping the mixture to which it is added dofely 
corked, I have, already adopted its life with fuccefsi ad^- 
xniniftered either upon fugar, or with any appropriate ve- 
hicle : feveral phyficians of my acquaintance, for whom I 
have prepared it* have likewife employed it with advan- 
tage : and I hope, ere longt to be able to flatter myfelf 
as having added an efhcacious medicament to the art of 
healing. 

The fulphurated etlier may be alfo fuccefsfully eoiployed It may be ufsd 
to detefi the adulteration of wine with preparations of l^d : 
inbaddition to Ihe iheility with which this ether precipitates 
the lead, in the form of a black fulphur, it pofleifes the ad- 
vantage of introducing nothing into the w^ine that can de<^ 
ceive as to its quality, which fometimes happens even to 
thofe whoare accuftomed to ufe the folution of fulphur of 
potafli. 

I am now occupied in the cryftallizatibn of fulphur dif- 
folved in ethjer, the refiilt of which I (hall lofe no time in 
laying before the public* 
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XVI. 

t « 

On the Utility of fdcntlfic periodical Puhlications, In a Letter 
from Mr* Richard Wi n t e r . To whu^ are added, fame 
Experiments of Heat produced by a Blaf of Air fro% Bel* 
lazes* 

To Mr. NICHOLSON. 

Dear Sir> 

The adtrantages dt^rlved from fcienlific periodic publica-* 
lions, arc an acquifltion which former philofophers were not 
.poiTeired of; and it was not until the laft century they were 
iirfl indituted. The rapid progrefs of fcience and information 
fince that period, would be a fufficient argument in favour of 
their decided utility, without any reference to fyilematic IreaA 
tifes publidiedf of undoubted merit, and fandtoned by uni- 
verfal approbation. 

To the a6iive and ingenious mind in early life this mode of 
inforroalion is invaluable. Befides furnilhing new ideas to 
the young ftudent; they point out, the precife (late of the dif- 
ferent branches of liuman knowledge ; they teach him the 
neceflary caution for condu6ling experiments with vigour and 
accuracy, indead of drawing concluiions from a few infulated 
aiiblyfes, or imagining that his data are fufliciently perfect for 
edabliOiing new fjdems. By reading thefe publications it is 
that he will enlarge his general conceptions, and will learn 
to emulate the various illuftrious ebaraders of all the enlight- 
ened countries of the world. In thefe treatifes his views will 
not be confined to one obje^, but he will contemplate a feeno 
continually varying. The pbyliology and phenomena of the 
animal and vegetable kingdoms ; the adlions and rc-adlions of 
the different elementary fubliances in nature, 'and‘'their com- 
binations with each other, will pafs in fucceffion under hia 
obfervalion. 

The great phyfical laws which conditutc and maintain the 
equilibrium of the world, are inferled in refpe^lablo works of 
this nature as they are diicovered and demondrated, while 
the errors of former philofopliers are detedled and expofed ; 
by which means he has an opportunity of afeertaining the va- 
lue and corrednefs of thofe works may be already in pof- 
fedion of. 


To 
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To thofe \Fho confult an Encyclopedia for (cienliiic msdter* 
il^efc publications arp of indirpenfable otilityj by continually 
pointing out the numerous improvements as they become pub> 
lie, and by that means the general fyfiem of philofophical 
knowledge is kept to the level of the exilling (late of dif- 
covei'y* * 

To the mechanic a repofitory of this kind mud be highly 
ufefulf as the receptacle in which he may record his labours 
and improvements, and fecute to himfelf the well-earned fame 
of his difeoveries, at the fame time that he derives advantage 
from others following his Example in their contributions to the 
general fund of fcience. 

In ihort, there is no clafs of individuals but may profit 
from this method of extending ufeful knowledge. The fmall 
fum of feven-pence or eigbUpence a week to any economical 
perfon is trifling, and there is no doubt but every enquirer 
will find fomething of which he may abridge himfelf, in order 
to become pofllefled of fuch an atfemblage of fads and opinions. 

He is as it were making himfelf intimate with a clafs of men 
whofe names will be read with admiration by a grateful pofle* 
rity. It is only by familiarizing the mind with the fublime 
objeds of fcience, and difTuiing them over the face of the 
earth, that we can exped to eflablifti that fpirit of philan- 
thropy and focial order, wliich is fo necelfary to the happinefs 
of the human race. 

Lvvill leave it to your judgment to abridge, or cancel the 
whole of this paper, as it would perhaps exclude more va- 
luable fubjeds. 

lam. Sir, 

With the greatefi refped, 

Your very humble fervant, 

RICHARD WINTER. 

C?J, Bolfover Sireetg 

Pec.H, I8O5. 

The following experiments were made in order to afcertain The thermomc-- 
whether a current of air projeded upon a thermometer would ? 

.. . 1 . » i r r ■ trom l)Cl- 

increafe or diminifli the temperature. 1 made ute of a pair lows, 
of common bellows, the contents of which, when opened, 
were 95 cubic inches} the diameter of the end of the pipe 
• was 
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tvas of an ioclu The thermometer wa'l^ adapted to Fah- 
renheit's fcale, and the refults of three e^epei^ments are exhi* 
biled in the following table : 



Vumber of \ 

Time of 

, Therm* 



blvwuig. 

• refe. 

Lxp, I. 

425 

6 ipinutes. 


2. 

q22 

3 

3.75 

3. 

217 

3 

Ji.7 


The current of air was directed againft the bulb of the 
thermometer. The diflance of the pipe out of which the air 
ilTucd* was half an inch from the bulb. The experiments 
were repeated with every caution poffible for twelve times^ 
and always with the fame refults. , 

Mr.^ Dalton obferved (Philof Jonrnah IIL 160 )^ that the 
thermometer fell on exhaufting the veflel in which it was 
placed, and rofe again on re-admitting the air. It in probable 
that the rifing of the thermometer in my experiments may be 
referred to the fame caofe. viz, the greater capacity of a va* 
cuum for caloric than atmofpheric air. 
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Jn Jccouni of iivo interfidin*^ Rainbows, feen at Duyiglq/s ‘ 
fa Eajl Lothian in Juljf lofi, was communicaUd bjf Frqfejfon 
Pla VFAIR *. 


Large raIn1>ow 
>where the fun 
wai high. 


Ano her inter- 
fedling bow, 
ever the fea. 


At Durglafs where I happened to be in the beginning 
of July laft, 1799, our attention was called one evening, a 
little before iunfet, to a very large and beautiful rainbow, 
formed on a cloud which bung over the fea. and from which a 
iliower was falling at a conilderable difiance to the S. £. The 
fun was about high, fo that the arch was not much lefs than 
a femicircle. with its htghefi point elevated about 40^. At 
the point where the northern extremity of this arch touched the 
horizon, another arch feemed alfo to fpring from the fea, di» 
verging from the former at an angle of 3^ or 4^, on the £dia 
toward (he fun. 


Edin. TranH 1805. Hiftory, p.3. 


This 
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This* arch did not exceed ^*^ or 8® m length^; it was of the** 
lame breadth with Ihdprincipal bow ; it had the coloors in 
fame order, and near!)' of the fame brighlnefs ; or if any differ- 
ence was difcernibje, il^as, that the tranfition from one co- 
lour to another was not made with fo much delicacy in the laft- 
mentioned rainbow as in tlie farmer 4 

We recolledled that a phenomenon fimilar to this is defcri- app*- 
bed in the Aihfophical Tranfadtions^ as having been feen at ry^r/flealwi^of 
Sptlh'^dj and that it is afcribed by the gentleman who obferved the fun's ny& 
it to the rede6tion of theYm^s rays from the furface of the fea, 
fo as tafall on the cloud w'here the rainbow was ibrmed. This 
hypothells feemed to agree exactly with the phenomenon now 
before us. 

The accidental rainbow, for fo it may be called, was feen from the fmooth 
only at the extremity where the principal arch rofe 1‘rom the 
fea, and where of conTequence^ the fuh*s rays, reflected from 
the furface of the water, at that moment very fmoolh, might • 
fall on the drops of rain. The other parts of the cloud co4ild * 
not receive; rays fo reflefled, as* the knd interv^ened, and 
there, accordingly, noveiligeof the accidental rainbow w'as 
obferved. 

The accidental rainbow layi a^ was already faidi on the Its center was 
fide toward the fun, and this is agreeable to the hypothefis » 
for the rays tiiat after reflexion from the furface of the water * 
fell on the drops of raiiu mtift have q|ii)e as irom a point 
as much depreflTed below the liorizou, as the fun was al th.at 
infiant elevated above it. The axis of the accidental rain- 
bow muft therefore have made with the axis of the prin- 
cipal, an angle equal to twice the fun’s elevation, and its 
center mufl have been elevated by that fame quantity above 
the centre 0 / ihp other, fb that if it had been complete, it 
wouRl have been wholly between the principal rainbow and 
the fun. 

, The only cirumfiance in which, the appearances did not per- the '^nterfee- 

feftly correfpond with this hypothefis, was, that the two rain- 

bows did not interfect one another in the horizon, but rather a the herUon. 

little above it. This however, ought to have no great weighty 

as the reflefled image of the fun cannot have prefented to iBe 

doad a dilk fo regular and well defined as the fun itfelf and 

the 
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The inclination 
the tivo arcs 
computcdi^r 


and vfi% a little 
vofiTc than the 
eilimate. 


the accidental rainbow mud have fomewhat participated of 
this indidin6lnefs *• < < . 

When phenomena of this kind occur, it would afford a fare 
means of trying the judnefs of the exp^nation, if the iii^ 
di nation of the two bows were obfervcd, and alfo the Tun's 
altitude at the fame time. Tbefe two things are neceffarily 
conne6led ; for if we call I the angle of their interfedion, £ 
the elevation of the fun, and S the angle fufitended at the eye 
by the fcinidiameter of the rainbow^ if complete, an angle 
which is condanlly tiie fame, and nearly equal to 42^, it is 

cafy to infer from fpherical trigonometry, that fin f I = 

Computing from this formula, the inclination of the two 
bows in the prefent indance comes out nearly 5® ; fomewhat 
greater than I was inclined to edimate it by the eye. 

Phenomena of this kind can but rarely occur, as the necef. 
fary conditions will not often come together. The principal 
rainbow mud be over the fea ; (he Tea itfelf mud extend fome- 
what on the fide toward the fun ; it mud be fmooth and 
tranquil, and the fun fo low (hat the ligiit reflected from the 
water may be confidcrable* Were it ever to happen that the 
accidental bow was completely formed ; the effefl could not 
fail to be very driking. 


* As the place of in||rfe^ion will lie in a plane palling through 
the eye of the ohferver and parallel to the plane of refleflion ; does 
not this afford ground for a fufpicion that the refle£lion, at this 
low altitude, was made, not from the furface of the fea, but from 
that of the ilratum of vapour which occafions looming, and has 
been fo well treated of by Dr. Wplladoii and others, (fee our Jour- 
nal, VI. 46, and elfewhcre), and that this Itratum was higher 
fariher out at fea than near the^coaft ?— N. * ' 


Kolicfi 
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XVIII. 

• ^ 

Notice of a CoUe^ion of Memoirs which have lately appeared at 
Paris, being Part of a Work on which tfte celebrated Lavoifier 
vxt^s efttplayed tH tke^tmeated Clofi qf his Life; with a 
Traw/lation of \kat Memoir,^ in which he claims the modern 
Theory of Chemijlry as his own exciufioe Difcovery, Received 
from Mr. W, A>Cadell, at Paris. 

To Mtf. NICHOLSON, 

SIR, • Paris, Oa. 27, 1805. 

I HAVE tranflatcd the two following paflages (pages 4 and 5) See introdu^ory 

from a work w'hich has lately appeared in two volumes oftavo/®^^'^* 

entitled Memoires de Chimie. They will prove interefting to 

the readers ol‘ your Journal. The firft is the notice prefixed 

to the work by Madame Lavoifier, (now couiitefsof Rumford) 

it is written witli the eloquence of real feeling, and I refer to 

it for an account of the nature of the work ; the fccond proves 

completely that the new theory of chemifiry is due to M. La* 

voder alone. I alfo fend you the titles of the papers of which 

the work iscompofed. 1 am, 

Your very humble fervant, 

W. A. CADELL; * 

CONTENTS OF THE TWO VOLUMES. 

Pakt, I,— Gtf/zero/ Viewson Caloric: its Efftas; the Mamer of 
meafuring it, and the Formation of Liquids and Fluids. 

} ft mem. on caloric, by Lavoifier. Mem. Ac. des Sci.1777. Contents of the 

2. Ou caloric, and the means of meafuring its effefts, ib. 1780. 

Lavois. et Laplace, 

3. ^Mpplenfentto the preceding. Lavois. and Laplace. 

4. On fome of the principal phenomena of chemiftry.— 

Seguin. Soc. Philom. 17^0. 

5. On the natural zero. Seguin. Annal. de Chim. 1790. 

6. On the eftect.s of heat in dilating metals a^d glafs, &c» 

Laplace and Lavoifier, 

7. On the padage of follds to a ftateof liquidity by means 
of heat. Lavoifier. 

S. On the action of heat on liquids from their freezing point 
to that of their vaporization. Lamoifier, 

• On 
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Conkentt of the 9. On (he combination of heat A^ith\iifftirent evaporable 

**«Sb^'L \^iiic"r of feveral fluids. Lavoifier, Mem^ 

‘ ,y Ac. Sci. 1777. ' 

1 0. On the eleftricity that is abforbed by bodies that pafs to 
the (late of vapour. lAivmJicr and Lhplace^^.M, A. S. 1781. 

11. On the a£lioii of heat on feme aerial, fluids f'om the 
freezing to the boiling point. Cta^ion and Duvernois, 

12. On fome fubftanccs which are conf(aiUl)tin the ftate of 
aerial fluid at the ordinary temperature and preffure of the 
atmofphcre. Lavpifter. 

18. Memoir on Tope liquids which can be obtained in, an 
aerial form at a degree of heat a little above the mean tempe* 
rature of the earth. M. A. S. 1777. 

14. General views concerning the formation and confiitu- 
lion of the alrnofphere. 

15. On the caufe of fome of the principal phenomena of 
meteorology. 

Part II. On the Decompnfuion of aUnofphmc Air, itsAnalj/fis 
and ike Converfion qf Us Principles into tke /olid or liquid 
Slate, 

Section I. On the Deegmpofuion of Air hj/ metaUc Subjlances 
» and the Formation of Oxtds, 

1. Memoir on thea^^ion of mercury upon atmofpheric air, 
Lavoi/ier, In pars. inM. A. S. 1777, p. 186. 

2; On the decompofition of atmofpheric air by the oxida- 
tion of lead and tin performed by means of a burning glafs 
umler a glafs receiver. Lavoificr, Opufe. Chim. chap. 6'. pub, 
iw 1773. 

3. On the oxidation of tin in clofe veflels, &c, Lavoifter, * 

Read in 177 K * 

4. On the decompofitionof atmorpberic air by iron. Lav^ois. 

5. Hifl!6rical details on the caufe of the augmentation of 
weiglit that metals acquire when healed, with contact of air. 
Zavoificr, Jt is the pa{)er of which 1 fend you the tranflation. 

'Seciton it. on the Devompojltion qf Air bp fimple mfLammaih 
Suljtances which form Acids bp iheir Combufiion, 

I. Memoir on the. decompoiition of air by phofphorus, and 
the formation of phofphoric acid. LaxoiJUr, Opufe. Chim, 

. ^ • 2. Sup* 
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. • -2. Sappleipent to th^preceding paper. Lxvofter^ M. A. S. 

1777. • , ged b) layoifier. 

3. Fc6v\nfr (hat <»laric dlfetigaged from vital air during 
combufiion is not poOeile/ of weight fafcCptible of being eftl* 
nia4ed. • ^ 

f it)cers*urually employeii:) far obtaining phofphorus, phof- 
loric acid« ancl^hofphoreous acid. Sesruin, 

5, Metnoft onV^ combuAion of phofphorus employed as 
an eudiometer* S^in^ 

9. Qn the decompoihiqn of air by iulphur, the formation 
of Tafpliureous and fulphuric acidj and the ufc of fulpburets 
in eudiometry« Lavoifier. 

7* On the procefs employed in commerce to obtain the ful* 
pburebus and fulphuric acids. Seguin* 

8. On the decompofition of air by charcoal and the formaiv 
lion of carbonic apid. Lavoifier. M. A. S. 1781. 

2. On the formation of nitric acid by the immediate com- 
bination of azotic gas and vital air. Scguin^ 

10. On the eudiometer compofed of nitrous gas» Seguin* 

Seciion III. On the Decompofition of Air by ihofi fimple in^ 
flammable Subftanceswhkhdonot form Acids by their Combufiion. 

1. Mem. Account of the lafl experments on the decompor 
filion and recompofition of water. Lavoifier Journal Polytip* 

February, 178f». 

2. Shewing that water is not a fimple fubllance, but a binary 
combination of hydrogen and oxigen. Tjivoifier. read in 1783. 

3. Shewing by the decompolilion of water that it is n(>t a 
fimple fubdance, and that there are feveral means of obtaining 
in abundance, the hydrogeri gas, which ts one of its elements* 

Lavofier M.^A. S. 1781. 

4ir^eport on the paper of Seguin, which treats of tlie com* 
buftioifof hydrogen gas with vital air. Laz*o?fit^r, Laplace ^ h:r., 

3. On the combudion of hydrogen gas in clofe vetfels. Four* 
croy, Vauquelin, and Seguin, read in 1790. 

Part IV. On the principal Pknomena of ike Animal 
(Economy. ^ 

1. Mem. Experiments on the refpiratlon of animals, and the 
change which takes place in air in the lung M. A* S. 

1777. p. 105. 

• r) 


2. The 



Infcntinn of 
Livoificr to re» 
publiih his 
memoirs^ 
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2. The allcralions that the air undei^oes during rerpuration« 
Lavoifier, read in 17S5. ^ 

Memoir, r.cport on a paper of Seguin's concerning refpira-^ 

' tion and animal heat. Maqaer and^^uTcroy. 

/ 4. On relpiration and animal heat. j-' 

5. On the refpiration of animals. Saguia and read 

in 1790. ' ji^ 

Notice prefixed to the Work (by (Mad, jAvoificr) countefs of 
r Ruwford, ^ 

In the year 1792 M. Lavolier had formed the defign of 
making a colledion of all his memoirs, which had been read at 
the academy during the twenty years preceding. This w'ould 
have formed in fome degree the hiftory of modern chemiftry.. 
In order to render this hiftory more interefting, and more 
complete he !iad propofed to infert the memoirs of thofe, who 
having adopted his theory, had publillied experiments in fup- 
port of it. * 

This collcftlon was to have been comprifed in about eight 
volumes, 

All Europe is acquainted with the caufc which prevented 
their cogipletion. 

The portion that have been recovered are, the firft volume 
aimed cntiic, the whole of the fecond, and fome (lieets of the 
fourth. 

Several men of fcicncc exprefled a defire for their publica* 
tion : this was received with hefitation — it is difficult not to be 
under apprehenfions when w’e are intruded with the power of 
publiihing the unhniffied work of a man judly celebrated. 
When we have loft the objedl of our afFe61ions and veneration, 
we ihould employ an impartial crilicifm, in order to offer to 
the public thofe of his works only which may uugmert his 
fame, 

MidaincLavpifier We fliould have perfifted, and Ihefe fra^gments would not 
1»M printed them, appeared, had they not contained a memoir of M. 

Lavoifier (inferted below page 5) in which he reclaims the 
modern theory of chemillry as belonging to hirafelf, and dales 
the fa£ls in fupport of his claim. 

It is coiifequenlly a duty towards him to fix the opinion of 
^ men ol fcience concerning this point, 
tavoificrwasem- Their indulgence is requefted for the errors that may exift 
, fn fome other parts of the collection. It will be granted when 


in nyht 
volumes. 


Parts recovered. 
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they are informed that* the grealeft part of the proof ^ 

were revifed in ,the»laft days of the author's life; and thatj^^-^^ 
whiid he* knew that his afiaflins were premeditating his death, 

Lavoiier, calm and ii/repid, employed his lad moments in 
aNf^rk which he (^nfid&ed as ufeful to fcience, and gave a 
great that ferenit)^ which a virtuous and enlighten- 

ed man can prel^e m the midd of the mod fevere calamities. 

Part II. — Sect^I^. Fifth Mattoir, (Tom. II. p. 7S.) 

HifioricaL Details concc^^ing the Augnientalion of IVci^ht which 
the Metals acquire xihen heated with Conta6l of Air. (By 
La voider.) 

"tr is not mv objeft in this paper to give a compleat hidory 
.. , •' r . . r » /• 1 I ^ J hiftorical me- 

ot the ditferent opinions that have been fuccemvely adopted 

by the chemids and natural philofophers on the caufe of the 

augmentation of weight in metals expofed to the adtion of 

heat ; fuch a hidory would only ferve lo diew how much the 

minds of men are fufceptible of being led adray when they 

give themfelvcs up to the fpirit of theory, and how eafily-w^e 

are deceived by rcalbning, if it is not perpetually redlided by 

experiment. John Rey, a phydeian (medecin) little known John Rcy aa 

is one of the hrd authors who has written on this fubjecl ; ^^comb^Lon 

lived in the beginning of the ]7lh century at Bugue in Pcri% 

gord^ and kept a correrpondcnce with the fniali number of 

perfons who cultivated the fciencesat that time. 

Neither Dcfcarlcs nor Fafcal had yet appeared ; the va- His philofr'phy 

cuuin of Boyle, and that of Toricelli, the caufe of the afeent f*/ “ccedea ilut 

of liquids in tubes void of air, were unknown ; experimental rarics. 

phitofophy did not exid; a profound darknefs reigned in che- 

midry. Nevcrlhelcfs, J, Rey, in a work publiflied in 1630, 

with a view of determining the caufe of the augmentation of 

\veigtltwliicli takes place in lead and tin during their oxidation, 

difplayed views fo profound. To analogous lo the fa61s which 

have been dnee confirmed by experiment, fo conformable to 

the doctrines of faturation and atdnity, that for a long time I 

could not help fufpe^ling that the eifays of J. Hey had been 

compofed at a much later period than that announced on the 

fitle page of the book. 

/. Rey, after having refuted fuccefsAilIy, not by fa^ts (for He contends tiat 

at that time the art of making experiments was in its iniancy)”^^5^|^ . 

. . ... ... . r ... : weight Irom the 

but by^cimclufive reafoning, the diSerent caufes to which thcair in oxidetioa. 

VoL. Xm.-— J anuary, 130d. G 
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current opinions 
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were not reeeiv* 
ed by Boyle^ 


—•nor by Lc- 
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Opinion of 
Chjrras5 
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augmftkitatlon of weight of metallic oxides might be a(lrlbtite<!^ 
exprefles himfelf as follows in his 1 "iih effay r “ fo this quef- 
tion then, fupported on the groundsl^already mentioned, I an- 
fwerand maintain with confidence, thejnereafe of weight- 
arifesfrom the air of the veflel, which iscondonfed, reijclered 
heavy, and adhefive, by the violent and long r/onfihued heat 
of the furnace; this air mixes itfelf with tjp cj||x (frequent 
agitation conducing) and attaches itfelf tot^e minuted mole- 
cures, in the fame mapner as water renf!cEs heavy fand which 
is agitated with it, and moidens adheres to the fmalled 
grains. 

j. J. Rey combats in this work the o[jinion of Cardan ('fc’ft. 5» 

• defubtilitate) on the augmentation of weight of metallic ox- 
ides; that of Scaliger, that of Coefalpinus, who afcribed this 
augmentation to a foot condenfed and reflected by the furnace, 
which foot, according to their opinion, fell down upon th e 
metal. He (hews llkewife that the augmentation of wi|||p 
proceeds neither from the vciTel, nor from any emanationor 
tlie charcoal, nor from the humidity of the air. It is difficult 
to conceive how J. Rey could attain to thefe conclufions by the 
force of reafoning alone, without experiment, and ignorant' 
as he w-as of many of the preliminary date. 

It appears that toward*; the end of the lad century, when 
■ Boyje and fome of his cotemporaritis created the new fcience 
of natural philofophy, of which the ancients had not the. 
(lighted notion, the work of J. Rey was entirely forgotten.— 
Boylet in his trealife on the weight of flame and of fire, pub- 
lilhed in 1670, that is 10 years after the publication of Key’s 
work, makes no mention of it ; j)roceeding upon fome illufory 
experiments, he dill maintained at that time that the augmen- 
tation of weight which the metals acquire by thg^r^qx^idation 
arifes from the fixation of fire. 

iemery, who was an exaft and fcrupulous obferver, em- 
braced the fame opinion : he attributes the oxidation of metals 
and their augmentation in weight vvhich accompanies that 
operation, to the combination of igneous particles with the 
metal. 

Charras, colcmporary of Lemery, afcribed that augmen- 
tation to the acids of the wood and charcoal, ivhich as he fup- 
pofed penetrated the vcflTels and entered into combination u itl 
the metals. Since tliat time the lame acid of^ wood*7mdrr > 
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» • 
has re-appeared under the name of acidum pingue, igtieooA 

•acidf and undei; feveral bthcr denominations which it would 
ide fuperfluous to enumer^. 

I Staahl could not be ig^rant of the fad that metals expofed Staahl. 

acquire^arf incr&fe of weij^rhl ; and yet he not only did 
fiot aff^r&jW=^^Kp!ain it, b^t alfo the fyftera ui»dcr which he 
elaflud the whe^of the chemical pheuofnena, and which ailer 
^im has been fo mi^h extended, is abfolutcly in eontradidion 
with this capital fatK 

.Staahl fuppofed th»«lhe metals are compofed of a metallic 
'earth, and an inflammabre principle, which he named phlogi* 
ilon ; he pretended tha^hey loti this principle by their oxida- 
tion, and that they coulfi not return to the metallic Hate unlefs 
the phlogifion they had loti was retlored to them« 

It was dfithcult to imagine how the metals acquired weight, DltRcultles of 
whilft, according to SiaahPs dodrine, they lofl a part of their 
fubfiance, and on the other hand, how they diimnilhed in 
weight, when they recovered one of the principles which 
they had loft ; it was one of the chief difficulties that could be 
propofed againft tlie theory of Staahl., this difficulty however^ 
bas not hindered the theory from having a fuocefs of limited 
duration. 

Guytmi Morveau has made fome unfijccrfsful efforts to pal- Morveau’s en- 
iiate this contradidion, in his dilTertation on this fubjed, Aem 

the title of Degrtjflon^ Academiquea ; hefuppofes tiial phlogi- 
fton is lighter than atmofpheric air ; and he concludes that all 
tmdies tliat acquire phlugillon (liould lofea part of their weighty 
that, on the contrary, thofe which lofe phlogifton ftiould aug- 
ment in weight., This explanation would have been tenable, 
bad the augmentation of weight acquired by the nryetallic ox- 
tfles b^n equal only to tire weight of the air difplaced ; or, 
fame thing, if it had difappeared on weighing in 
vacuo ; but the augmentation is much too confidcrable to ad- 
mrtof being attributed to that caufe, ftneein fome metals it 
exceeds one third of their weight. It is neceftary then, either 
to give up the explanation of Guyton Morveau, or to fuppofe 
that phlogifton has a negative gravity, a tendency to recede 
from the centre of the earth, a ruppofitiun incompatible with 
all the fads admitted by the difcipics of Staahl. . 

, Such was (he ftate of the, Icience .when a fet of expernnetits Hlftory of the 
U Bjgd aken .in uppnthe diSerenl luods gf tif or ga* **‘’*'‘' 
* G 2 whiohF 





84 > COLLECTIOK OP mSm^IRS. 

wbicli are difengaged in effervefcencef * and a great number of 
other chemical operations, difrovetted to me* demon ftratively 
the caufe of the angnienlation of ^^ight that the nietaU ac* 
quire when expofed to heat. At^ji^at lime I was not ac/t 
quaiiited with J. Key's work upon the ruljeft, publi^tTm 
1630; and hud I known it, 1 (h;?uld have conJiidfiP^h is opi- 
nion in the light of a vague conje^lure, whyli did honour to 
the genius of the author, but required thc^tentioO of chemifh 
in order to aferertain the truth jot’ the opr/nion by experiment. 

I was young, I had newly entered the lifts of fcience, I was 
defirous ol fame, and I thought it necefthry to takefome fteps 
to feciire to myfelf the property ot^my difeovery. At that 
time there exifted an habitual correfpondence between the 
men of fcicnee of France and Ihofeof England; there was a 
Itind of rivality between the two nations, which gave impdrl- 
auce to new experiments, and which (ometimes was the caufe 
that the writers of the one or the other of the nations difputed 
the difeovery with the real author ; confequehtly I thought it 
proper todepoftt on llie ]ft of November 1772, the following 
note in the hands of Ihefecretary of the Academy. This note 
was opened at the meeting of the 5th of May following, and 
mention of tliefe circumftanees maiked at the top of the note. 
It was in the follow'ing terms • 

He finJa that " About eight days ago I difeovered that fulphiir in burningi, 
fulphur and lofing, augments in w»eiglit; that is to fay, that from 

pound of fulphur much more than one pound of vitriolic 
biiftion, and that is obtained, without reckoning the humidity of the air; 
air abforbed.*^Hc phofphorus prefenls the fame phenomenon; this augmentation 
Infers that the of weight arifes from a great quantity of air, which becomes 
gcmTaTa^^^ fixed during the combuftion, and which combines with the va- 
ciiga^es air from pOUrs.*’ v 

diicii^^W' ** difeovery, wd>ich I confirmed by experfments vfhicli 
clofcd*"vcircls. I regard as decifive, led me to think that what is obferved in 
the combuftion of (iilphor and phofphorus might likewife take 
place with refpe^ to all the bodies w'hicb augment in weight 
by combuftion and by calcination, and I was perfuaded that 
the augmentation of weight in (he calces of metals proceeded 
from the fame caufe. The experiment fully confirmed ray 
conjectures ; I operated the reduction of litharge in clofe vef- 
fels with Haleses apparatus, and I obferved that at the moment 
of the paifage of the calx into the metallic ftate, the«e«j^’as a 
f drfengage- 
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<3irengagcmc!)it of air in* mnfidcrable quantity* and that this 
air formed a volume at leW 1000 times greater than that of 
the litharge employed. ^ this difeovery appears to me one 
the moft interefiing jwich has been made lince Staahl|^ I 
thoitg^jjl e^udient to fecure to myfelf the properly, by de- 
pofiting note in the hands of the fecrelary of the 

academy, tc^rei^in fecret till the period when 1 Aiall publilli 
my experiments.^ 

\ © (Sigiied) LAVOISIER. 

Pmr, Kovember, 

Comparing this firft n/e with that which I had depofited whence he vin* 
at the academy the 20lh of Oflober preceding on the com- his right 

, I r 1 • i I 1 • • T » 1 modern 

bultion of phofphoru^, with the paper which 1 read at the theory ofeom- 
^cademy of the public meeting of Eafler, 1773, and laflly buftion m 177 *. 
with thofe (hat I have pablilhed (uccelTively, it is caly to 
perceive that I had conceived fo early as the year 1772 the 
general idea of the theory of combuliion which 1 have fince 
publifhed* 

This theory which I have condderably developed in 1777,— which was 
and which aimofl at that period I brought to the degree 
perfedion in which it is at prefent, was not begun to be till many > can 
taught by Fourcroy till the winter 1786-1787; it was nijt 
adopted by Guyton Morveau till a later period $ and Ber- 
thollet wrote llill in the language of the phlogiftic doctrine in 
1785. This theory then is not, as I hear it called, the theory 
of the French chemids ; it is mine, and it is a properly which 
1 reclaim before the tribunal of my cotemporaries and of pof* 
terity. Others undoubtedly have contributed la its perfe^ion, 
i^ut I hope that no one wilt difputc with roe, all the theory of The claim fpe- 
oxidation and combuftion; the analyds and decom poll lion ^*^^“**7 
of ?y^5^Wl?(als and indaromable bodies ; the theory of aci- 
dification ; more accurate knowledge on the nature of a great 
many acids, and particularly the vegetable acids ; the firll 
notions on the compolilion of vegetable and animal lub- 
dances; the theory of refpiration, in which Segu in co-ope- 
rated with me ; the prefent colledlion will prefent all the 
papers on which I found my claims ; the reader will judge. 

ANNOTATION.— W. N. 

my inientlon to have pointed out how far the earlier Notice df 
chemifls, as well^as fome of the contemporaries of this deferv-c^ly inventors 

edly 
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AlfALTSIS BojlAjTzd ACID* 


•f the theory of edljr celebrated phiiofopher, arc injjitfed to rights which wilt 
comhuftion. greatly modify the unquali/ied cl^iip he has made, I cannot 
, now lay, whejlier Rcy did, or diAnot mAke esj)crimeiiLs, but 
^ whether he did or not, he cer la intern uli, have founded hi^, 
tntruduclions upon fa^s ; and between the ob^'valioo 
eflablifhed fa^s, and the making of direct ewpdfthiSUs there 
feems to be no etTcntial diderence. How it Vas hjppened.that 
the great Robert Hooke, who had inve0(igatcd the modern 
theory of combudion jn 16Gi^nd pubU/(ied it in an ample de- 
tail on his micrographia in I67d*| dnd John Mayow, who 
foon afterwards, or about the fanie.tiine eAablilhed the fame 
dodlrine, and extended it to phyfiMogical refults, are over- 
looked by our author, appears to require fome difeuffion, 1 
Aiali take au early opportunity of refuniing this fubjed. 


XIX. 

On A Method of anah/^intf Stones conlainini^ fixed Alkali, fry 
Means of the Bomcic Acid, /?y FlmupUrj/ Davy^ Efq* I\ R, S, 
Profcjfor of Chemifiryin the R(^al I njlitulidnf* 


Aftil ct tjora* 
itery nfcful in 
anal} lifi* 

It cmnbinffl 
M ith earths by 
ignition and 
«{u]ts tlicm to 
mineral acids. 


ProcetTes. 

Pulverixc the 
Aone and tufe 
with two parts 
boracic acid. 

Digcft with 
weak nitric acidi 


Evaporate. 


j 


^ HAV^E found the boracic acid a very ufcful fubAance for 
bringing the conAilueiit parts of Aones containing a Axed alkaii 
into foltition. 

Its atlraclion for the different fimplc earths is confiderable at 
the heat of ignition, but the compounds that it forms with 
them are calily decompoled by the mineral acids dillblved in 
water, and it is on this circuniAance that the method of analylis 
IS founded. * 

The procefles arc very fun pie. 

100 grains of the flone to examined in very'ui^e prvder, 
mu A be fufed for about half an hour, at a Arong red heat, in 
a crucible of platina or Alver, with 200 grains of boracic acid. 

An ounce and half of nitric acid, diluted with feven or eight 
times its quantity of water, inuA be digeAed upon the fufed 
mafs till (he whole is decompofed. 

The fluid muA be evaporated till its quantity is reduced 
an ounce and hall or two ounces. 


* Copied in our Journal quarto feries HI. 479. 
t Phil. Tranf. Part ILfor UOi* 


If 
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If the (lone contain fil<^ Inis earth will be feparate^ in the Silc» if preCsnt 
procefs of folution and e Aeration; and it mult be collected 
upon a fiUert and waihedXrith diftilled water till the boracic 
>Qcid and all the fa^'ne miftter is fcparated from it. ^ 

j3;Lixed with the water that has palFed through the PrecJfwtate the 
filter, evaporated, ♦ill it is reduced to a convenient 

quantity, iu^iasy hat of half a pint; when it mud he faturated dinmoni^ 
with carbonate of\|nmonia» ajid boiled with an excefs of this 
fait, till all the materib^j that it contains,^capable of being pre- 
cipilated, have fallen lo\^e bottom of the velfel. 

'I'he folution mud iheii be feparated by the filter, and the 
earths and metallic oxid^ retained^ 

It muds be mixed with nitric acid till it lad<es drongly four, Add nitric 
dnd evaporated (ill the boracic acid appears free. liquid. 

The (luid mud be pafled through the filler, and fubjc61ed Separate the 
to evaporation till it becomes dry; w'hen, by expofure ^ 
heat equal to 450*^ Farenheit, the nitrate of ammonia will be Dccumpofc ihr 
decompofed, and the nitrate of potadi or foda will remain in 
the vetfel. ^ 

It will be ttnneceffary for me to deferibe minutely (he 
method of obtaining the remaining earths and n)Ctanic oxides 
free from each other, as I have ufed the common procedes. 

1 have feparated the aluinine by folution of potafti, the Jirne by 
fulphiiric acid,, the oxide of iVoii by fuccinale of ammonia, the 
inangam fe by hydrolulphuret of potadi, and the magnefia by 
pure foda. 


XX. 


Some peculations on the Ittrminoua Phenomena of Elec-- 

W. N.. 

About eighteen years ago, I was confiderably occupied Commiinkadon 
rn experiments upon eleftricily,, many of which were commu- 
nicated in tI7Sy-,. to the Royal Society, and were publilhed dedtricUy. 
in the tranfadions. In the tweiity-iiiird fedlion of that com- 
flnunicalion, fome account is given of certain changes which 
take place in the luminous appearance of metallic balls when 
eleflrified; but the phenomena were not delineated, becaufe I 
«.heizi iift another opportunity., After fo long an in- 
ter vaji 



i!<iAics of ano- 
Uicr kind. 


diameter. 


Deferiplion. 


X.UM1KOUS EJLEj^cj^CltlTY, 

tervdiof lime, I now prefent theirjtoili^ reader from m}* notes# 
and the fketch then made. *J^ ^ * 

Three appear- Sept. 19, 1787. A fmall ball in v^e ftale of elc^lricrty called 
trificd*^ba»” threw out flafties or ramifief.,^fparks ; and when the in-, 

gives flafhe:^; is tenfity was encrcafed, the ball itfelf bbcamS luminous, 
md^then*^ Wes^ emitting the flathes,^. When wsls 

ftill more ftrongly excited the flaflies ceafed^nd a circle of 
light, extending about P5 degrees round the4)otnt^arthoil f'lom 
the Hem, was fecri on the ball, and a j^'ohg wind proceeded 
from it. 

Experiment with ^ jjgl! of one inch and a half diat^ieter was ufed ; and elec- 
tricity coiiimunioated by means of ayCylinder nine inches dia- 
ineter, having iu cufliion eight inches long. The excitatrbn 
was rtrong enough, by (low turning with a fingle winch, la 
throw out large briithes of light. When the rotation was 
quicker, the (ladies difappeared, and the circle of light was 
teen, having a bright ('|)eck moving irregularly round in its 
periphery. Quicker turning llirevv out bruAies of light very 
different from the others': Thele were lefs luminous in the 
branches; many darted out at once with a hoarfe (bund. They 
were gieenidi ui the point or furfacc of the ball, reddiih iu 
(lie dem, and ramilied fooner. Half a dozen were fometimes 
(ecn dadiing out at once. 

Experiment with A ball of (bur tenths of an inch in diameter was ufed. Mo- 
It^became produced a den fe brudi of light about (wo 

luminous, and inches in length. With dronger elediricily the bniHi dilap- 
peared, and the upper half of the ball became luminous. 
When the excitation w»as ftill dronger, more than half of the 
ball was luminous, as reprefented fig, 3, fiale /. and fome- 
times a ranii.ried (ladi druck out from the top. Other (ladies 
were ibmetimes fecn fideways when the cleflricily was drongelt 
of all; but this happened feldum. 

Tlie light was faint, and Ibemed to be about twice the dia- 
meter of the ball. It extended more than half way down, and 
(pread imdl lldeways. 

When u larger ball of two and a half inch diameter was 
ufed, the brudies of light flew out from three or four dems 
together to the length of about fix or feven inche.s, making 
a hoarle ndife ; but they could not be made to clifappear, 
though liiey feemed now and then to cpfc fur a moment when 
the turning v\as mod vigorous. 


a^cil like a 
point. 


A largiP ball 

ijichi duiiu 
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The next da^, whenfl|r eXdiatlon was very nearly^ but Modification of 
tiot quite, as {Irong, it obferved ‘ that the order of thefe P^^**®”’*’^***> 
appearances could be eff^ed by the afltdance of a metallic ^ 
point. PJentifulJiruflass were thrown out from a three inch ’* 

Imll, iut^ could not ^ made to difappear. When a • 
pointed wr^e or a finail , metallic ball was prefenled^ the ef» 
fefts were dh foOtjw t 

The point being at a great diAance^ the root of the brudi by the vicinUy 
bad a luminous circl^f lambent light found it on the furface 
of the ball. When the^dint was nearer, the brulh difap- 
peared> and nothing was^een but an exceedingly bright fpeck 
on the furface of tlie.baf!; which was fometimes (lationary and 
fometimes moved about. When the point was dill nearer, 
the fpeck threw out ramified fparks of the fecond kind, at the 
lame lime that a lambent luminous circle appeared. The fpeck 
was never in the center of the circle, but moved at a didance 
round the circle, irregularly, fometimes the one way and 
fometimes the contraryi and was fometimes dalionary. 

Thefe two orders of brulhes were entirely the fame as thofe Morepaiticui»r 
of the day before. The luminous brufh which fird appeared ^ 

bad a draighl denjf then a broken or Icfs luminous part, be- pe™an*ccs.^^" 
yond which ioofe cotton«>loukiiig dbres dew off in radial di- 
redtions, as at Fig, 1, PL /. The latter ramified fparks hcTrl 
a draight central item, out of. which well de/ined branches 
idued nearly at right angles. They much more dofeJy re« 
fembled a tree bare of leaves. 

The fecond brufh was not larger, but rather lefs in its dU 
menfions than the drd. 

When the bull of four-tenths of an inch was held at a cer- All the r»hP 7 id*> 
tain didance from the two and a half inch ball, when ele^tri- 
fied w of brufh was feen on the tide farthed from 

(he fmall ball, at the fame time that the fecond kind of fpark 
or brufh flew outlowards the (mall ball, and the lambent lu* 
miiuius appearance was feen on the furface. 

Thefe are the general fa6ts ; but I have no doubt but (hey 
would prefent many modifications upon being repeated, 

Thefe fads may ferve to aflid our meditations with regard Remarks on ths 
to the nature of the eledric fpark. In a late paper by Mr. fpark. 
Biot, given at page 214 of our Vol. Xll. (he author makes an 
ingenious conjedure, tiiat the light and beat in this pheno* 

ItfSnon may hafe been produced by mechanical compredion 

vJ YIII.-*.Januaky, IbOC. H of 
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Whether Biof i of the attnofpheric air* Whetlwl • (his fuppoAtion can be re« 
concilcd to the appearance of IheVpark in oil, and to forao 
air can be f{*p- atmofpheric phenomena, in which «ve are told of luminous 
ported, ^ |jjoyi,,g apparently with little velocit*^ through th^ altj 

and particularly (hat ilowly-ma.ing artificial /*iiiTsbaira pro* 
Watltiit'a fire- duced once, and only once, by Warltire^ narrated in 
* ’ Priefiiey's work on air, may admit of qui^fiion« When we 

Coqihuftion of confider that a particje of iron, cut o^'^and fet on fire in (he 
Bint and ileel, common aQion of ifnking a light^ a^ears, from the vivacity 
of its combudion, to be a body dt confiderable magnitude^ 
requires a very (hough the ufual quantity of mctat would not form a ball of 
one (houfandth of an inch in diameter ; when wc confider the 
Eieftric temper- prodigious elevation of temperature indicated by the cxplofion 
rrenclydcvatedi*^^ ttietals by the eleiSlriq fliock, particularly in 

thofe beautiful and flriking experiments which Van Marutn 
All metali lofc has publiHied { and laflly, when wo call to mind that a me- 
fplik chain lofes part of its weight every time a {hock is pafled 

pafles only be- through it, and that the fpark is^ never feen to pafs between 

tibk bodies,** " incouibufiible bodies-— confiderable reafons will prefent (hetp- 
Hence probably felves ill favour of a modified fuppofition, that the aleflric 
I'l^body^ct on confift of, Of bc accompanied by, a portion of the 

flic, rboJy from which it proceeds, 

Fire-Balls, d;c. Are not the atmofpheric fire-balls or luminous meteors, 
fparks* tbe flioQting fiars and (lie flones which have (alien from the 

’ atmofpbere, cledric fparks upon a Icale of immenfe magv 

pitude ? 

and the fpark a If any luminous ball were to pafs with a fwift angular 
gre-ball* pmtion over the field of view, it would have the appearance 
of a line or (Ireak of light, Jf it were to bieak in pieces many 
divergent fircaks would be feen. May not the ele^ric bruffr 
be a phenomenon of this defeription on a fmaiHlaie f ' 

Fa^s aie more It would pot be difficult to apply this fpecuialion to the 
conjedu^cr ^ 2 before us ; but as we are more in want of 

fafls than of conjectures, and as it may be hoped (hat fome 
of my readers who have the means and the time will purfufi 
(his inyefiigalion, { fiiall for the prefent conclude. 


snTKVmiC 
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'SCIE^IFIC NEWS. 


^ cX Anatomical Cabinet, 

THERiv has appeared a^Berlin, a complete defcnption of Anatomical 
ihe- anatoni^al cabinet of M. Walter, which liie king has 
chafed, almod a^year ago, for the fum of 400,000 francs. 

This catalogue is cociyiofed of fixty-tw^o printed (beets, 

Sifower of Peas, 

L 

Dr, Hiem, of Berlin, has publithed a note, in which he ex- Shower of 
plains that the peas, which were faid to have (alien from the 
atmofphere in a (hower at Landfebut, in Srlefia, were merely 
tubercles which are feparated from the roots of feveral plants, 

Thofe in^ueftion, according to the Doftor, were afforded by 
the roots of the aquatic plant Haaundulus Ficoi'ia^ He pre- 
tends that an enormous mafs of Ihefe tttbercules may have been 
formed in certain cavities, whence they might be carried to a 
diiiance by the whirl or eddy of firong wind. He (upports 
his opinion by the accounts of (bowers of this nature given 
by the celebrated Klaprolh in his Journal of Cbemiflry.-y- 
The Do£lor concludes by remarking, (hat thefe tubercles 
contain a farinaceous fubdance equal in goodnefs to that of 
potatoes, and recommends an at tention (p the (ican'a for this 


Lniverful Language , 

TH^ Celtic academy, in a fitting of lad April, made Unlvarfal bar 
prooT of difeovery by one of its members ; which gives 

the power of correfponding, and difeourdng, with men, 
whofe language is unknown, with expedition, without pre- 
vious dudy, any ex pence, the lead (rouble, or the fmallefl 
labour of the mind. The proof made at (hat fitting by 
twenty-dve academicians, on the languages of Europe, afeer. 
tained, that by the aid of this invention, a man may travel 
any where without an interpreter, demand what he wants, 
difeourfe on whatever fubjedts can intered any fort of travellers, 
and even exprefs metaphyfical thoughts. It is intended to 
nTakJk this difeovery public at the return of the Emperor, • • 

H2 The 
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The above accouht ha«s ap/c! 
credit, but it is probable the acc€ 
refpedls. 


£WS« 


I in feveral publications oF 
Ji is exaggerated in feverai 


Turkiji Edirt in Fawour if Scien^, 

Ybrki(ti edl£t ui TfiE Grfand Seignor has conrtitiiled Prince 4vforou(i; by 
*^^ *^*" a diploma written with his own hand, dire^lor general of the 
hofpitals of his empii^^, and infpedlor pf the fcbools of medi« 
cine, mathematics, and btlia^ /drre*^hich his highnefs is en- 
gaged in founding with all p<»ffible (tfpatch* This diploma is 
remarkable for the great praifes of t\e fciences made m it by 
the Grand Seigtior ; as they hitherto have been in no great 
favour with the Mahometans. In rendering juflice to the 
fkiil of the Chriftian phyiicians, who have iludied at the uns- 
\'crnties of Halle, of Padua, and of Motitpelier, the Grand 
Seignour remarks with tnuCh truth, that thefe phyiicians, when 
brought into foreign coun ries, often commit great errora on 
account of the diiference c>f the temperature of* the climates 5 
from wlicnce he concludes that, in order to pra^liie medicine 
well, it is nccellary tp fiody. in the couptfy where the profef* 
fion is to be exerci fed. 


Coptic Manuferipti* 

Copcic msnu- THE celebrated Dantil) antiquarian, M. Zoegdi is daily 
ictipu occupied at Roide in completing his catalogue of Cophtic 

maniifcripts in the tiorghefe mufeum. He intends afterwards 
to publidi a new topography of ancient Rome. It is probable 
this work Will br printed in Germany, becaufe it vi*ill require 
numeious engravings, which no Italian book feller w;ould 
choofe to go to the expence of. It is, howev^<jtwaot\lldieved 
that M« Zoega will occupy the profeiTor^ chair, which has 
been granted him at the Univerhty of Kiel, as he is too 
much accuftomed to the fine dimate of Italy to leave it wil- 
lingly. ^ 
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round patches: In all of thef/ ti e |rafs grew more luxuriani 
and of a deeper hue : No olhei^^ingus was lo be^ found in 
•• any of them but the cfculent mulhroom. In the part lately 
mowed, and in that where the cattle ^^er^razing, ^lere was 
, not the ieafl appearance of fairy-rtr^ 3. ^ 

Another field In the courle of fubfequent perambulationsi Irobferved in 
tUem?** ® filuated on the top of the fifft bightground npon 

the road from Rumfey to Saliibury^ appearances nearly hmilar 
fo tbofe exhibited itv the growing grafs qf iht park. Xh6re 
had been all fummer,. atid there w^e flill borfes grazing in 
this iield : The fairy-rings were numerous, but the grafs in the 
rings and patches, iiiHead of being more luxuriant, was com* 
pletcly dry and blafied, and there grew two or three different 
fungi, all of them of thofe forts which are reckoned noxious. 

» •! .ior That the fairy-rings at Bfioadlands were not the effe^ of 
appears to me beyond all doubt, iince one paft 
only of the park exhibited Ihero, while the reft of the conti- 
guous grounds, divided from that part by nothing more than 
a row of hurdles, did not flicw any fuch appearance : olhcr- 
^ wife it rauft be co»3 tended, that the eledtrical phenomena might 

take place on one fide of the hurdles and never on the other, 
a predile6iion truly fingular, and, I (bpoald think, difficult to 
''oe accounted for. 

.>ur by the ex- Another fa£l which I have repeatedly obferved fince that 
horfcs?' time, has led me to fufpecl that the fairy-rings, their different 
appearances, and the various fpecies of fungi found in them, 
might be produced by no more uncommon caufe than the ex- 
crements of the horlcs. 

Argument from The hot^beds iwiidc of horfe-dung, which 1 have had feveral 
times in my garden, havc generally produced in fucceffion the , 
fame fungi which are lo be found in the diffbranj^ ftates of the 
fairy-rings.. Whilft the beds are yet new, the fiingi are of 
Ihe fame'hoxious fpedes as I fa^ in the dry blafted fan*y-ringR, 
but when they grow cooler and more matured, efculent mufli- 
rooms libgin lo grow naturally, and although, no fpawn was 
ever put in 'the bed. 

J have alfo remarked, that horfe-dung produced in fomie 
ivafons an tmmenfe quantity of muQitooms, and hardly any fn 
olher.-? : This might perhaps be attributed to the different 
quality of the hay on which the horfes had fed ; and this miglit 
* < explain why fairy-rings are to be found in foine pafturifs fatlrer 

than in Others. li * \ 


.>ur by thp ex- 
crement of th^ 
horfes. 
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That faJry.rings flioald j^oduced by the excrements ofExpenment 
horfes^, may be Tlludrated by a very fimple fadl, which it is in J^ftra^e’the d«- 
tbe power of every perfon to obferve. IF you let fall Tome dudtioul. 
oil upon a marbje or Tome other liquid upon feme fub- 
flance^h^ }^'ill imb»be*tf)^you will fee it gradually fpread • 
rcmlid^ iiiE^ore or lefs regular form ; fomeliines afFuming the 
apl^ranoe V a patch, and frequently continuing to flow from 
Sne center to UiO btreumferenee, where it accumulates in a 
mach greater proportion than in the inner part of the circle^ 
taking ^us the form of a ring. 

This accumulation of the fluid at t)ie circumference n^iy be 
eafiLy explained. As the fluid expands# the prefla-re from the 
center becomes gradually Iqfs, till at lafl there is no fufficient 
force to overcome the reflflance oppofed by the dry parts of 
the folid fitbflance which has imbibed it : yet, in confequence 
of the £r(l impulfe# the fluid will continue to flow from the 
center through the fmall channels already opened, and will 
thus accumuiale in greater quantities at the boundaries where 
its expanflve motion is flopped. 

The excrements of horfes, diluted by the rains and imbibed AppilsadoAi 
in the foil^ luufl have an effe6l flmilar to that jufl deferibed. 

This efle£l mufl# beiides# .greatly depend upon the nature 
of the foil and the facili^ with which it is pervaded fay 
tlie fluid; hence the constant appearance of iairy^rings in 
feme paflure-grounds# while none are ever to he found in 
others. 

Should you, Sir# conflder thefe remarks# and the deduc- 
tions which they have fuggefled to me# as likely to throw 
fome light upon the caufe of fairy-rings# you are welcome to 
make any ufe of them you may think proper. 

irtin# Sir, 

Your obedient humble fervant# 

J. FLORIAN-JOLLY. 
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]^:rperiments on the Magnetifm of fender Iron Wires* 

By jOHH _ 

To Mr. NICHOLSON, 

SIR, Middkjhaw/ January 1806* 

A general maxim Th K general phenomena of magn^ifin have given rife to a 
maxim which fliall be here ilated iiOhe words of a judicious, 
writer on the rubje6t. The magnelifm acquired by being 
placed within the influence or the fphere of activity of a 
magnet in foft iron, lafls only while the iron continues in that 
fltuation ; and when removed from the vicinity of the magnet, 
its magnetifm vaniflies immediately ; but with hard iron, and 
cfpcciafly with fteel, the cafe is quite diflerent ; for the harder 
the iron or Reel is, the more permanent is the magnetifm, 
which it acquires from Che influence of a magnet*” Cavallo on 
Magnetifm, London, 1787, p* 30. 

Remark® en this This propofition is of great utility in the feience, for itexplains 
maxim. ^ variety of relations betwixtthe magnet and ferruginous bodiei?, 

^ut 1 have obferved one phenomenon that appears inexplica- 
ble on the principle, and conrequcntly may be faid to offer 
one exception to the general propoiition. As my experiments 
on the febjedl are very eafy, it feems advifeable to deliver 
the leading circumflances in the form of fo many precepts 
becaufe this method will aflifl any one deflrous of purfuing 
the enquiry, to repeat them with eafe, 

Expn'iment 1. Apply either pole of a ftrong magnet to one 
end of a fhort horizontal bar of clean foft iron, and ^ particle 
of iron equally foft to the other end. TtAj- particle w'ill 
remain fufpended at the extremity of the bar until the magnet 
is withdrawn j but the removal of this power will diflblve the 
connection fubiifling betw'ixt the (wo pieces of iron, and the 
particle will drop oif immediately* 

Exp, 2. The preceding experiment confirms the maxim 
fiaivd above, when conducted according to the foregoing 
dirc'flions ; but let it be repeated with the following alteration, 
and it will contradict the general propofition. In place of the 
panicle of foft iron, fubfiitute a piece of iron w ire of number 
'S9 in the wire drawers fcalc, the w'eighP of whiih niJw 
aiijoiint lb two or Uiree grains* The rembval of the magn^ 

\ will 
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MAG;KETISM. 


'wffl not hrc^ tJie conpe^lion formed by its prefence between 
Ihe bar of jfoft jron and the wire; for the latter will remain 
attached to the end of the former* by the extremity which 
was fir/l brought into conta6t with the iron ; if the piece of 
wire be removed frolij^^the end of the bar, the magnetic 
oonne^^^may be reviyeiTby replacing it immediately. The 
fame thing ^'ill happen if the wire be expcditiouily transferred 
|rti..*the firft bar to another rod of foft iron ; but it loles iU 
magnetirm in the fpace of two or three feconds when kept 
at a diftance from all ferruginous bodicSi which are capable of 
allradling it* and of being atlradted by it. Thefe fads prove 
wire of number 32 to be a magnet* the virtue of which is 
.conditional* becaufe its permanency depends on the prefence 
of foft iron* and perhaps on no other circa m (lance ; for the 
experiment may be repeated with fuccaTs upon rufty wire of 
the fame (ize* or on pieces which have been made red hot in 
the flame of a candle* or furroonded by fand in a crucible* 
in which fltuatiqn they will cool much more gradually than 
when dr^wn fingly through a flame* 

Exp^3. This capacity of iron wire to preferve the 

^ , f**cs not con- 

cietiilm trop^rted to it, as long as it remains in contact with a ditional mjtgiwu 

bar of the fame metal* is a property conlined to certain Czes j 

for let the firft experiment be Repeated with a fmall piece of 

numbers ^8 or 17» not equal to half a grain in weight, and 

juft as it comes frodi the hand of the w'orkroan* this' piece wilj 

perform the part of a particle of foft hammered iron* that is 

it will drop from the end of the bar, to which it has been 

attached by Ihe application of a magnet^ lo the oppofilc 

extremity^ as foon as the magnetic influence ceafes to ad 

upon it: .cnnfequently the mere operation of drawing foft 

iron into wire, by forcing it through a conical hole too narrow 

for its prejjjpnt diameter, will not convert it into a conditional 

magnet. 

Amongft other ex perimentj? relating to the fubjed, I took Thetoweft fi/c 
llie trouble to examine tlje quality pf every fize from 32 to 21 . Stal 
both inclulive ; Jl fraaileft wires, the extreams of ^jrhichtiftn sfceiuima. 
were 32 and 22, were all conditional magnets ; tlialf is, they 
nil adhered lo the bar of foft iron* to w|iicb they had been 
preyioufly attached* after the removal of the magnet. 

Number 23 fupported feven grains of lead including its own 
weighty without the afliftance of the magnet ; Nos«24, 
nearly; Noa* 32* 4j; No, 22* np more than two grains* 

As' 





IlcmirkK on 
£xp. 3d. 


Conj-*(f>ures re- 
lative to the 


An for tiumb^ir 2}, it pbffefTcirf the Umple properties dt foft 
iron : for (he (Hortefi cylinder tirhich coufd be taken from a 
rod of this fize by means of a cutting file, dropped from the 
end of the horizontal bar as foon as the magnet was with- 
drawn. * • 

It is difficult to fay, which oV the 1 J wires -..cntiotiiedl 
above, had the magnetic virtue in the per ^dion, be- 
can fe each piece differed in diameter from the reft ; behdes 
which, it is very well knOWn, that a mafs of iron^ of a 
weight and figure determinable by experiment only, is at- 
tracted by any particular naagnet, more powerfully thaiit any 
other mafs of the fande metal. But the preceding trials have 
difeovered one circumftance apparently of feme importance, 
for they ffiew that wire is converted into a conditional ma^et 
by its paffiage through the 22 wordle, or wire drawers in- 
ftrument ; and that the 2.1d operation brings this quality in 
it to perfection as far as we can judge from experiment* 

I here only fpeak of wire drawn in Kendal, for I have been* 
told, that the fame article manufactured in feme parts of 
Yorkftiire, has a much greater propenfity to become magneti- 
Ciil. This information was communicated to me by Mr, 
Morrice, a very intelligent fuperintendant of a roanufadure 
of, cards in this town ; who moreover obferved, that wire of 
this defeription acquires a degree of magnetifm under the 
iliears, which induced him, when employed in working it, 
to fubnilute a brafs gauge for the common inftrument made 
of iron. 

The magnetic property which commences wllh number 22, 
feems to be common to all the finer fizes, for 1 found it in 
the fmalleft wire I could procure, and which apparently did 
not exceed a ftrong human hair in thicknefs. 

The foregoing experiments, befides proving lijat llfender 
wires acquire a magnelifm which is permanent as long as 
they remain in contact with iron, alfo affords an exception to 
a fecond general maxim of the fcience, which aflferls, that the 
permanency of communicated magnelifir. depends on the 
hardnefs of the ferruginous body that receives it. This does 
not appear to be the cafe in experiment 2, in which wire of 
No. 52 did not lofe the faculty of being convertible into a 
conditional magnet after undergoing a. red heat, a procelk 
that is well known to render wire very foft. Ijeveh repeated 
*Lhe experiment with the fame refuU on ail fize$ betwixt 22 

and 
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Mcept S(S.; pieces of each fort were heated both In 
the<A»ine of a pandie» and in fand; aU of which retained 
the faculty under conh deration after being treated in both 
ways. In reality^ wiras that had beep thus foftened. Teemed 
to be. in the famefrondhiQp^ with fmall nails of catl iron, con- 
£ideredf%f‘:!;etatners of maghetifm, thoi^gh the latter are of a 
mucji hardettf quality ; for a natl of the fort called fparrow- 
Kfiis dy (hoe-makers exhibited the appearances defer ibed in 
the feoDtid experiment, after being filed down to the thicknefs 
of a fmall wire. ) 

Zf then that kind of magnelirm which I hLve ventured to 
call conditional do not depend on iComparative bardnefs, to 
vvhat'Caufe ia the phenomenon to be deferibed r little can be 
odered on my pprt, btdldes probable conjedurei in aDfwer 
lo this queftiotk. The temperature of wire is contiderably 
ratfed during its paflage through the wordle ; and may not we 
imagine with fome thew of reafoti, that this encreafe of tem- 
perature, joined to the fubfequent contact of cold air, pro- 
iuces a new arrangement of the molecules condituting the 
arire which enables it to retain a portion of magnelifin as long 
ts it remains in contact with a ferruginous body ? if this 
uppodtfon be true, experiment proves the new arrangement 
o take place in the 22 Wordle ; when the (lendernefs of (he 
s ire will occation it to cool Aiddenly after pading through the 
ndrument. The reality of fach changes in (he texture of 
todies which are not in a date of fudon, is admitted at 
prefent by experimental philofo pliers. I may alfo .quote in 
avour of this hypothelis fome valuable obfervations made by 
Gregory Walt, El'q, on the various degrees of magnetifni 
exhibited by the fame bazaltic done under different forms of 
:rydallization ; wdiich obCeryalions may be fecn in your 
ournal for Sv^bruary, J 80^. 

Any attempt to explain the permanent magnetifm of fmall 
vires during their conncflion with foft iron| and the lofs of 
his property whlph cniiies when the ponnedlioii is broken, 
ippears to be flj^erduous, becaufe the ta£t is evidently 
Lnalogous to the well known method of adding drength to a 
nagnet by a gradual encreafe of its load ; for this operation, 
vhen judicioudy conducted, gives a magnetic charge to a 
lar of deel already touched, which it cannot retain aftef the 
weight is removed, 

I remain, &c. 

JOHN GOUGH. 

F. S, I neg- 
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DIFFERENCES IN T«B MAGNETIC NEEDLE. 


Thtr magnetic 
H( ( >ilc is af- 
fe<^h£d at Tea 
by the p'jfuli'in 
oi' the fh.p ii 
)icaJ : 


fcarccly from 
the iron on 
^clc. 


* P. S. I negledled to mention the foljpwing circumftande ii| 
the body of the letter. The drawing inflrument, or wordle. 
is made of flee] ; and is ii not probable that this too!, pufTefr 
ting a ilight degree of magnetifm given to it by friction or 
other wife, afTifts in producing the ner^Sflary^arrangement, by 
a^ing upon heated and (lender wites, while their ^<u»tliccules 
are in 4 violent motion from the prefTure qf the in^runoent iU 
felf? This fuppofition has Tome claim to plaufibility ; be^aiilc 
a weak magnet wdll impart a portion of the fame virtue to a 
bar of tempered (leelji the particles of which arc in a (late of 
vibration ; for a rod of this metal will acquire a degree of po» 
larity, provided it be liruck on the end with a hammer when 
its axis lies parallel to the dipping-needle. 


III. 

Concerning the Differences in the magnetic Needle, on Board 
ihe Invefligator, arifing from an Alteruiion in ihe DireBion of 
the Ship's Head. By Matthew Flinders, Efq, Com- 
wander of his AJajeJiy's Ship lavefiigator. From the Vkilofo- 
phtf'al TranfaCtiOiii,, KSO^. 

VV J-HJ.S'r farveying along the fouth coaft of New Holland, 
ift 1801 and 1802, I oblerved a confiderable ditrerence in the 
diret5lion of the magnetic needle, when there was no other 
apparent caufo for it than that of the fliip^s head being in a 
diHcrent diredion. This occationed much perplexity inlaying 
down the bciuings, and in allowing a proper variation upon 
them, and put me under the neccfihy of endeavouring to lind 
out Anne method of coire^mg or allowing for ihefe difle- 
rcnct's; loi unicfs this could be done, many errors imifl una- 
voidably get admidion inlo the chart. I hi ft removed two 
guns into the iiold, which liad flood near llie cumpaftes, and 
afterward.y fixed the lurveying compafs cxa 6 tly a-midftiips 
upon the binnacle^ for at iiift it was occaiioually (liifted to th« 
w'eather fide as the (hip wc*iit about ; but ii^^ther of thefe two 
arrangements produced any material effecl in remedying the 
difagreements. 

The following table contains the obfervations for the varia* 
tion of tlie compafs in which the differences arc mod remark- 
able, and from which 1 fliall beg to point out fuch inferences 
^ as I think may be drawn from them. 

TABLE^ 



T A BLEj flicwing ilie Errors produced in the Magnetic Compafs the proper Magneti/nTi^thc Ship* 
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ward llie head waf 
^ /bfervaliSfii- agree 
j^with iji'hat may be 
was neViy norll 


It is appareiit that of tlie obferved variations in the Tbc'J^rors were 

above table are 4®.lers aiui others 4® greater than the truth ; 
and it may be remaikcdl that when this error is wellward, norch end o^ti.c 
the fliip’s head was eaty or nearly fo, and when it was eaft- 

the oppoUte dire^ion. When the ^ihc /hig’s head* 
eft with what was taken on Ihore, or * 

med the true variations the (hip's head 
fouth; and a minute infpecliun of the 
table will favourBie opinion, that the excefs or diminution of 
the variation wal generally in proportiorl as the (hip's head 
inclined on either lide from the magnetic meridbn. 

After 1 had well afeertained the certainty of a difference in 
the compaffesj ariftng from an alteration in the point (leered. 

I judged it neceffary, when I wanted a fet of bearings from a 
point where we tacked the (liip. to take one fet juft before and 
another immediately after that operation : fume fpecimens of 
thefe here follow. 

1802. Head ESE. 

April 13lh. f LcGeographe 

J Rocks - N55®(o71oE 
J 1^ 52' AM 1 H point - N 4 W after tacking N 9®W 

— In point . S 32 E - S 40 E. 

//e«dSEb.E. IleadW. 

April I4lh, rn point rocky, 

J inner part N 39® E. after tacking N 30® £ 

9** 29 * AM 1 pro- 

k jecling part N 67 E • N 59 E 

— Furlhcft vifible 
extreme from 

deck - S 31 E - S 53 E, 


Head SW b. W. Othtr obfcrvi- 
■ t.ons. 


Head ENE. Head SW b, S. 

April 15th, (heweflern 

J part - N 15® W. after tacking N 21® W 
ll'‘-50' AM I A peaked hum- 

t m\k - Nl9 E • N 15 E 

— Furiheftl^xtreme 

from dii^k S53£ - SblE 

— Centre of a ft^ked 

fundy patch • E - E 5 N* 

Variation per amplitude April 1 

15, AM, taken with the fur- ^ 4® 8' E, flop’s head being S. 
veying compafs J 

April • 



lot 
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April 16th, 
5'* PM 


Limits of ei r«r 
in obfKi-viii^ 
b^dvings on 
&ip«buiud« 


The peaked 
hu in mock. 
Former ex- 
treme, a 
projection 
Naked Tandy 
patch, diu 
lanl 3| - 

t 


N 


//ead K 
12 * 

5£> E 


//ea(iSWb.S. 
after taeVing N IS® W 


\ 


N33 E 


1 


■a 61 E , 


N3l E. 


They may 
amount to two 
or even three 
Uegrees. 

Rcfwlts fimil.ir 
to thufe firft 
£' JteJ. 


Prom fome little change of place after tacking the fliip, and 
from the part whofe bearing was let not being perhaps the 
individual fpot in both intlances, the difference between the 
feparale bearings in any fet will not be always the fanoe: to 
llicTe caufes for error alfo may be added inacurracies in taking 
the angles ariling from the motion of llie ftiip and compafs, 
from the view of the obJeCl being obftruCted by the rigging, 
inalb, or fliip\s upper works, and from too much hafte to get 
tlie bearings before the (hip's place was materially altered. 
Even in the Table of azimuths and amplitudes greater accuracy 
than one degree nnift not be looked for; and in fliip-beariugs 
two or even three degrees is not, I believe, too great an 
allowance tor error, unlefs in very favourable circumflances. 

' Without attending to fmall differences, it is evident that the 
bearings correrpoiid wdlh the obfervation in requiring a lefs 
ealt variation to be applied when the (hip^s head w'as cafterly, 
and a greater when it wms lo the vvefiw ard, in order lO get at 
the true direction of the object When examining the north 

and 


* As afpedmen of the plan T followed in protra^ing fuch bear- 
ings as the above, take the fet of April 16, A^M, when the true 
vaiiiition appears lo have betn -1*' K. On the fiill bearing the 
head was fix points on one fide of the merid^.n, and on the fecond 
it was three points on the other fide, the mym is one point and an 
half v 3 n the ealt fide; now for this fine and an half 1 allow 

1" of cnor, which, as it is on the caft/Jide of the meridian, and 
the vaiiatlon is calteiJy, inuft he.fuhtraitcd : the variation then to 
hu allowed iipcn the mean between tlic bearings before and after 
jacking will be Ej frem which the true bearings will itand as 
follows ; 

" April 
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and eaft coafts of New Holland, I always endeavoured lo take 
the angles* on fliore witJa Trouglitoh's portable theodolite, 
; and lo obferve for the v/iation in the fame places, that all the 
errors might be dqpeAwaj or corre£led; and as I was fre- 
y^uenlly frrjiunate cni^h to carry on my furveys in this manner 
r L- . .1 f^ftances that might corroborate or contra. 

^arksare neither very numerous or pointed ; 
.he moft remarkable : 

\ 


weeks together, 
* did llie^precedin] 
the following an 


April 15th, AM? TT weftern part - - N 15® E 

J 50' 3 A peaked hummock - - N ‘JO E 

— ■ Furtheft extreme from deck - S Tvl- E 

— ■ Centre of a naked Tandy patch - E 0^ S. 

In the fame manner upon fingle fets of bearings I was obliged to 
allow a variation dilferent from what I ruppofed the true to be, tinlcls 
the flilp’s head was nearly north or fouth ; but, that I might pro- 
ceed as little upon conjedure as potfible, I always endeavoured to 
get obiervations fur the variation when the fljip's head was in the 
fame diredion as when I had taken or wiihed to take a jurticular 
fet of bearings, and I then allowed that variation exactly, what- 
cvci It was. The perplexity .^nfingfromdifagreements in bearings 
was by Lhcfe means much alleviated, and happy agreements were * 
frequently pioduccd, when, without fuch corredions, there was 
nothing but difeord. 


TAPr 
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In the latier 4hefe|obfervationS| the diScrenoet arifing 
from a change in*tlie di^dtion of head is lefsconO- 

derable than in the higtfer latitades indeed^ on rf))proact)iDg 
the line of no variatiompon the fauth coatl^ the differences m 
%the varjjaition were jailer thati before and afterwards; but ^ 

Y ^hat thefe diffisfrcnca fhall be greater in a large variation and 
/ feMilief .in ai,4ei^dotb places being equally drftant from iJie 
, lonj^netie petef not venture, to. affert. The inferences General Infe- 

that I think drawn from the above obfervatioos 

are as. fbttpws That there was a difference in the diredtion tound to deviate 
of the m^T^tie needle on board the laveftigator when the * 

mipT head poia^d to the eaft, and when it was directed wefi* waseafteriy or 
yfrajid. 2d. That this diifbrence was enderly when tJie fhip^s n d 
head was pointed to the w*eft, and wefterly when it was eaft. farthc/from the 
.^d. That when the (hip's head was north or fouth the needle head than 
took the fame diieftion or nearly ib.ihat it would on (bore; and deviat‘mn’w«^^ 
fliewed a Variation from the true meridiapi which was nearly proporcionai to 
the medium between wbal it (bowed when eaft and when weft, [{j® head"froin 
4th. That (he error in variation was nearly proportionate (otheN. orS* 
the number of points which the ftiip's head was from the north 
ar fouth. Conftant employment upon pradice has not allowed 
me to become much acquainted with theories, but (he Ihtle 
information I have upon tive fubje^ of magnetifm has led me* 
to form fome ndtion concerning the caufe of thefe differences, 
and although moft probably vague and unfeientiffe, I truft for 
the candour of the learned in fubmitting it, as well as the 
inferences above drawn, to their judgment. 

Iff. I fuppofe the attractive power of the different bodies in Theory pnu 
a fliip, which are capable of affeCtlng tlie compafs, to be col- irln Tn 
IcCled into fomething like a focal point or center of gravity, the Alp adb 
and that this point is nearly in the center of the A)ip where the 
fhot are depofi^, for here the greeted quantity of iron is col- 
lected togeiher\ 

2d, I rttppofe\his point to be endued with the fame havitig a diffV- 
^ind of attra£tiot| as (he pole of the hemifphere where 
the ffiip is; confeqi^ntly, in Ne%v Holland the fouth end thip » near the 
of the needle wouldVe attracted by it and the north end s. pole of 
repelled. maijnetifm. 

Sd. That the attractive power of this point is fufHciently 
ftrong in a (hip of war to interfere with (ho aCtion of the 

magnetic 
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magnetic Upon ^ cpmpafs pl^ed upon dr in the bln^ 
nacle. 

If thefePfuppuntions are confiflenlLwith the laws of mag-» 
nelifin, cflabliQied by expenments, \ judge that tliey will 
account for all the di Terences above nXiced i for thp interfe' 
fence will nccediirily be nioft perceptfcle uppn a compalb' 
when the attractive point is at Vfght>a%iiM to the magnetic, 
meridian, that is, when the ihip's head is e^‘Ot wefli andwill 
altogether vanitb or^^become in)pei'ci^trti3e^|WCbe attrad 
point and ineridiaii coincide, or when the head north 
laference* from or loulh. 7'l)ai the power .of this point fliould become lefs as 
the fliip increales her diftance from the magnetic pole has not 
indeed entered into my fuppofitions ; but it may piobabl/ ^ 
true, and is indeed aimed a neceiTary ‘confeqaence of the 
that the affeds iecond iuppontion. If the above hypothefis, fo to call it, be 

Ihoiiid have a ^ follow, that tiie differences i nthe variation of the 

eoiitrai y direc- ' . ». ././• « • i i * 

tbn in north magnetic needU*| anfing Irorn a change in the ilnp s bead, 

utitude. ought to be diieCUy contrary to thofe before recited, when the 
idiip is on the north fide of the magnetic equator, for the 
north point of the needle (hould then be attracted, .and 
the fouth end repelled, I have no obfervalions which are very 
decifivc upon (his head, but tjiofe that were taken on board 
^ the Invenigalor iecin to befpeak that as It is fo; (hey are as 
follow, 


TABLE 



TABLE of Obfervations to iltiylrate the foregoing Infereaeei,- 
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Thefe obfervations, particularly thofe of July ^8, feera to 
be decifive in (bowing that the varntion more weflerly 
when taken upon the binnacle of a (nip whofe head is weft- 
ward in north latitude, than when obferved in the center of 
the (hip, which is a drong confirmation t)f the fuppofitions 
before given ; but (he ohfervalions on the change of the (hip's 
head are loo few to be faiisfa^^ory. Alinuft every fea officer 
can tell whether he has obferved the variation of the compafii 
to be greater when going down the Ei^glitli Channel than 
when coming up if rfand indeed it W'ould be very eafy for a 
(liip lying in harbour to afeertain the point beyond epntroverfy. 
Remarks and Should (his point be well efiablithcdj 1 think it would follow, 
thc^famriaVr ^ latitude wliurc the dilferences are great 

on one (ide, they are mo(l likely to decreafe gradually to the 
equator, and to increafe in the fame way to a high north lati- 
tude, w'herc they are great on the other tide; thus the fmaller 
differences oit the noith coatl of New Holland will be accounted 
jbr. I (hall leave it to the learned on the fubje^of magnetifm 
to compare tlio ohfei vat ions here given with thofe made by 
olheis in different parts of the earth, and to form From them 
an Ii}pothcfis that may embrace the wltole o\ the phenomena : 
the opinion J have ventured to offer is merely the vague con- 
jedure of one who does not profefs to underfiand the fubje^. 
liiftanceflof the Some account of (he magnetifm of Pier Head, upon the vaft 
Sed ■w Holland, may not perhaps be thought an unap- 

magnciifm. propriate conc.iufion to this Paper, I was induced to aitend.to 
this from the following paffago in Haw kesworth, Vol, IH. 
p. 120. “ At fun-nte I went aflioie,*' fays Captain Cook, 

Pier Head. and climbing a confiderable hill," Pier Head, “ I took a 

view of the coaft and llm illands that he off* if, with their 
bearings having an.a/.imulh compafs wdlh me for that purpole; 


Local deviation 
of the compafs 
ns far as 50*. 


but I oblerved that the. needle diftered very cpnfiderably in 
its pofition, even to thiriy degrees, in fome t/aces more, in 
others lets; and once 1 lound it differ fr^n ilfelf no lefs 
than two points in the ditlance of fourieenueet *. I took up 

I fome 

^ In a let of angles taken near the hea<J^f Arnhem north bay, 
on the weft fide of the gulph of Carpentaria, I found the needle 
of the theodolite had been drawn 50® from its proper direction. 


The flioie confifttd of grams of iron 01 e caked into a ftony niaf9*5 
and a piece of it, when applied to the needle, drew it fix or eight 

\ degrees 
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lo.me of tbe 'loofe flone^ that lay upon the ground, and 
applh^d them to 4he nec^dle, but they produced no effed ; 
and 1 therefore concluded that there wait iron ore in the hiUs, 
of which 1 had remarked other indications, both here and in 
the neighbouring paf ts. 

On landing at Pier Head I found the Hones lying on the The author's 
furface to be porphy rj, of a dark bluifti colour ; but although 
I underHand this fpecies is ufually found to potTefs feme 
magnetic power, a piece did not produc^ any fenfible cfTecl 
upon the needle of the tiieodolite when applied to it. In the 
following obfcrvailons the theodolite always Hood about four 
feet from the ground, that being nearly the length of its legs. 

1 HrH took i^n extenfive fet ot beaiings from the top of the 
hill, amongH which were two Hatlons whence Pier Head had 
been before fet. The firti, called ExlcnHve Mount, diHant 34 
miles, differed from its back hearing 4® 35"' to the right, and 
the fecond, ifland a, diHant 29| miles, diifered 4® 45' the fame 
way. I now moved the theodolite three yards to the weHward, 
and the fame two objects bore 2® 10' to the right of their back 
bearing ; on moving it three yards to the fouth-eaHward from 
the firft place, they ditfered 2® to the left ; and on moving the 
theodolite four yards to the northvi^ard, the fame two objefls 
boie 10' to the right of their back bearings. On the fol-, 
lowing morning I determined to try tluj magnetifm more par- 
ticularly. Taking the thedolite and dipping-needle, I landed 
upon the fljore of the Head, whence the (op of the hill bore 
N 50*^ W, about one-third of a mile. The variation of the 

degrees from Its direifllon, but it then fwung back to its error of 
5)0^ where it was ftaticnary. In Ainhem Ibuth bay a fmall piece 
of limilar Hone die w the needle of the theodolite entirely round, 
yet the bearings taken in this place did not (how any difagreernenf 
from the variatiVi and bearings taken in the neighbouring places, 
where the ftone oU nor produce any fuch effect. In moft places 
on fljorc,* where 1 If d occafioti to take angles, it was my pradlice ^ 
to try the cHe£t of a^piece of the ftone upon the theodolite, Inonlef 
to detedt the prefence iron oie, as well as on account of my 
*furvey. It commonly l^ppened that no eff.dt was apparent, but 
yet I could not truft implicitly to the angles, (particularly on the 
mainland,) unlefs obfervaiions for the vaiiition were taken before 
the inftriiment was mo\cd, or I had a back bearing of fome ftation 
where fich obfcrviition'} had been made. 

• ' K 2 ‘ 


thegdolite 
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SIFFBRBHCEB IN THE MAGNETIC NEEDLE* 

i theodolite in this place I obferved ^ be 8^ 2^Er and the 
inclination of the fotith end of the dipping needle 50.^ 50\ the 
needle fiood Ferlical when the face of the inftrument was 
S 2^ £. I then took the following bearings : £xtenfive Mount 
1 30^ the fame exadll jr as by back bearmg. Donl}Ie Peak 

143^ 30'; from hence I rowed round the Head« and landed 
on a rocky whence the top of the hill bore^ SSW 6ne-fixth< of 
a mile; Extenfive Mount bore 1)0^ 14^ the inclination of the 
dipping-needle 50^ and the needle ftood vertical when 
the instrument faced S 3^ £. Thus the diiFdrtfnCNs was 
the horizontaiy and in the vertical direction of the needte. 
Afcending the hill, I made the following obferVatrotis on the 
top; Exteniive Mount 113® 5(y, o ifland 133^ 32^ Double 
Peak 148® 32'; the inclination of the needle was 53® 2p^ and 
is flood vertical at S 3® E. The differences here are 5^ l(y in 
the horizontal, and 2® S& in the vertical direction, from what 
the needle flood at in the firft morning’s place. On moving 
ten yards SSE; the bearings were, Extenfive Mount 103® 44^ 
Double Peak 143® 25^; the inclination was 52® IS', and the 
needle was vertical when the inftrument faced S 5® W. In thU 
4th fet of obfervations, the horizontal dircdlion of the needle 
is only a few minutes different from the flrfl place, but the 
vertical diredlion is 1® 28'. From the top of the hill I now 
moved twenty yards to the north -ca ft ward,, when Extenfive 
Mount bore 110®, Doable Peak 144® 42'; the inclination of 
the dipping needle was now 50® 35\ and it flood vertical at 
S3® W. Thus it appears that the polarity of the magnetic 
needle is moft Interrupted at the top of the hill, both ac- 
cording to the theodolite and dipping-needle. Whether this 
may arife from fome particular magnetic fubflance lodged in 
the heart of the bill, or from the attractive powers of all the 
fubflances which compofe Pier Head being /.entered in a* 
flmilar point to what 1 have fuppofed to take>^ce w^ith all the 
ferruginous bodies lodged within a Ihip, ]|^a]| not ^attempt 
to decide. The greater differences in the horizontal dire4li,oii 
of the needle obferved by Captain Co^, might have arifen 
from his ufing a common azimuth co^pafs, which was pro- 
bably not further elevated from the ground than to be placed 
on a (lone. 

MATTHEW FLINDE:RS. 

Ijle of France, 

March 5llj, 1304. 

Letkr 
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IV. 

Letter frm Mr, Robert Harhup, that the Smut in 

Wheat exifti in tj^e Seed, and is greatly remedied by lime 
jieepin^. 

> . Ti'/. Mr. NICHOLSON, 


SIR, ‘ Chohlmm, January 1 , IdOt). 

Little converfant in agricultural affair’^, I am yet to 
loprn what enqiiiri^a have been made into the nature and 
GaufoH of the difeaies of grain. 

If the following communication on the difcafc of wheat, 
known hy the name of fmut, contains any tinng new, or may 
lead 10 farther invefligation ^ an early infertion of it will 
greatly oblige^ 

Sir, 

Your obedient humble Servant, 

R. HARRUP. 


Different catifes have been*affigned for the produ 6 lion of Caufei ufually 
fmut j fome fuppofing it to arifefrom too great an abundance 
of water (hoots, others from intemperate feafons. ^ 

A writer in a refpedlable publication ilrenuoufly contends 
in favour of the latter opinion. 

He informs us, that brine, pickling, liming, change of Intemperate 
feed, and feed of one year old, and upwards, avail ^aVattention ti 

In cold wet fummers, (ays he, the fmut prevails notwithfland-'the feed avaib 
ing the ule of every means which invention hath urged or 
ingenuity , pradiced. After a number of obfervations, he 

continues, *Mo fum up the whole of this matter, it Teems as 
certain as dei^ondration can render it, that the fmut is not 
owing to any ol^fect or imperfedion in the feed, but entirely 
to fomc corrupt-breating principle in the atmofphere, in the 
blowing feafon, which blights and deftroys the grain in fome 
liEpe or other, according to the time it has been blowing, 
when it is Rrock witiVthe blight.^’ 

On. the contrary, it would appear from the accounts of thofe Practical msn 
who have tire mod frequent opportunities of making ob- afcrib* 

r . , , • r c r At r A it ro the fetd, 

fervationsy that tbe primary cauie of imut is in tiie feed. 

All the farinec^ i^have converfed with on the fnbjefi, are 

decidedly • 



tioiis. 


Steeping in 
brine : 


wetting} 


or treatment 


SMQT IN wheat. 

/ decidedly of opinion} that fmut in the feed will produce fiput 
and ufe p/epara- in the crop, unlefs certain means are ufed to prevent it. With 
^ this intention I have fome where feen a variety of preparations 
recommended, in fome of which arfenic'was one of the in- 
gredients. The farmers in this ncighboifrhood preg^are their 
feed wheal in one or other of the following methods. 

Formerly the wheat was immerfed abliut twelve hours in 
a Hrong folulion of common fall in water, and afterwards 
dried by mixing it with a fufficient quantity of lime newly 
flaked. ' 

Of late years, in place of immerfing it, they pour a quantity 
of the faline folulion over it on the floor, and after mixing the 
whole well togolher, dry it with lime as before. 

Another method which is now pretty generally adopted, is 
that in which no fait is ufed. 

A quantity of boiling water is poured upon quick lime, 
and kept conftantly flirred till the lime is reduced to powder, 
wlien it is immediately mixed with the grain. No great ac- 
curacy is ufed in afeertaining the proportions ; five or (ix 
pounds of lime, &nd three gallons of boiling water are about 
fuflicient to prepare five buflfels of wheat. In reafoning 
a priori, one w'ould be apt* to fuppofe, that the vegetative 
powers of (he grain would be materially injured by this 
'boiling compofition, but experience proves the contrary. 
Amidfl this diverlity of opinion on the caufe of fnaut, I 
of foand'and^* wiQied to afceriain the truth, if poflible, by experiment, 
fmutcy wheat Accordingly, fo early as December 1798, 1 mixed intimately 
wSlf equal meafures of found wheat and grains confiding 

tteeped in bnne entirely of imut. The heap was then divided into two equal 
fortwclve hours, ^ faturated folulion of fait 

prepared. waUf tor twelve iiours, and then mixed with quick lime. 

The other part was fubjc61ed to no prepara^on whatever. 
Five or fix days afterwards they were both plated in drills on 
a foulh border, about nine or ten yards ap^t. Both parcels 
came up about iho fame time, and while in blade, no differ- 
ence could be perceived. While the earS^^as yet inveloped 
•by the blade, I caulioufly opened feveij^l of both crops, and 
in fome of that w'liic h had undergone no preparation, a con- 
fiderable difference was obfervable. Some of the embrio 
grains w'ere opened, and in place of a milky juice, they con- 
tained poly a liual^ quantity of a wliitiih fqbfl^ncc, in which. 


Experiment. 


Both parcels 
were planted. 
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by llw3 help of a common magnifier, I could readily dif- The un^pare<> 
•tinguifh from one, to three or four black fpecks in u,^ea^^hy*pro- ' 
When‘ riubbed between the fingers, a faint ftaell of front was duft* J 

• erhitted. I'he ears which were examined, and had this ap- 
pearance were marked, and afterwards proved to be fmut. 

When* the crops came out in ear, it was eafy to diftinguifli Smut eafdy 
the fmut from the wheat. At the lime of blowing no bloffom 
whatever appeared on the fmut ears, and die weather proving 
teropefiuous at that time, the bloifom was frequently waflied 
off (he wheat ears by heavy fhowers, ^nd as often renewed. 

Both pieces were cut at the ufual lime, and upon a careful ^be prepared 

examination, that vJiith had bten fiibjecttd tO no preparation , , 

y.., . .. . . . y .If. Joundgraiitj and 

confifted of nearli/ ttvo^t/urds of fmut curs, the Tcmaindcr being unprepared ' 

tolerably good wheat. In that which bad been prepared, not afitdfmuttygrMn* 

Jingle fniut- bail could be found. 

An accidental occurrence may be mentioned in corrobora- An accidental 
lion of thi» experiment. Happening to pals through a fmall 
field of wheal juft before the commencement of the harveft, fined to a part of 
I was flruck with the unufual quantity of fmut in one part ^^^'beenfown 
•of it. On clofe cxiinination, I found that thi« extraordinary with unprepared 
crop of linnt endetl abruptly in a line along one of the furrows^ 

The other parts of the fiold had much llie fame appearance of 
others in (he neighbuurhood ; a few fmut ears fcattered 
through it. Upon enquiry 1 found, that the feed with whj^h 
this field had been fuwn, running thort, the piece fo abundant 
in fmut had been fown in feed which contained a cbnfiderable 
•quantity of fmut, and iiad undergone no preparation, only 
fprinkling' it with a little flaked lime immediately before 
fowing. 

The difeafe of fmnt is entirely confined to (he grain. The Smutaffeas 
firaw and every other part of the plant is found, and arrives 8mm only, 
at the natural lize. Smut ears are flaring, and of a dirty Defeription of 
whitiOi colour, inclining to blue, at the time when healthy * 

ears are of bright yellow. Their odour is fictid, and not 
inaptly compared to that of ftale lobfters. Part of an ear is 
not unfrequentW found to contain fmut, while the other parts 
are filled with lound wheat. 

Difeafed grains ^have more the globular form than (hofe of 
found wheat, which is perhaps the reafon why they are called 
fmut- balls. The Ikin is ftuivellcd and of a dirty browniftx 

hue 
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Thf duft of 
fmut confifts of 
globules^ 


lieavier than 
waur : 


in which they 
produce animal- 
c.ulei. 


vhich are not 
IgUcd by fait : 


l)ue« without any perforations which can be difcovered by 
a high magnifying power. The whole of their contents, iti* 
a recent Hate, are a blackith foft fubfiance wflh a few Hiliiing 
fpccks, which difappear w'hen dried. 

When kept Tome lime in a dry place, this fofl fiibRance if 
in the form of a fine dufl or powder, of a Sark brown colour 
when fpread out <m glafs or talc. The^ microfeope (hews 
e^cb of thefe minute particles to be well formed globdies, 
foi^ewhat larger than the fanguineous. 

They are fpecifically heavier than w'ater with vrtiich (hey 
readily mix hut foon fubfides, fuffering no change .by being 
kept in that Huid. In the beginning of September. lafi, 1 
fufed fbme of the powder in water in a w'atch-glafs. A few 
hours after I difcovered by the microfeope, in a drop of live 
fluid a few animalculm. Upon examination next day every 
drop of the liquor contained innumerable animalcula?, 
generally very minute but feme a flze larger. After Handing 
expofed feme days, the water evaporated, and an hour or 
two after the addition of frefli water every part fw armed with 
animalculae, moving nimbly in all dire£lions. While viewing 
them in the microfeope they fuddenly became motionlefs 
owing to the evaporation of the drop of liquid ; on adding 
a drop of frefe water, they inflantly revived and began the 
farne lively motion. A quantity of fait fufficient to faturate 
the water was then added to the mixture. Upon examination 
about tw'cnty hours afterwards, I was much furprized to 
the animalculm as numerous and lively as before the addition 
of the fait- ^ 

The watch glafs with its contents, after Handing neglejHed, 
on a Aielf expofed to the efRuvia of a variety of drugs, till 
the latter end of November, was again filled with water, 
and placed near a fire, placing at the fame time by it a 
£milar glafs, containing fmut powder and frefb i^ter. They 
were both frequently examined for feme day^but without 
difeovering any animalculae. My attention being called off 
by other avocations they remained unnoticed about eight 
days. The glafs which contained the infiifion with fimple 
water was quite dry, and only a fmall quantity of fluid re- 
inained in the other. A drop being examined in (be micror 
(cope by a fingic lens of a high magnif}dhg powcf, wps found 

to 
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i€ fwarm with ftniro^lculsr. Both glaflfes Were now filled 
With ireilf w^er^ and placed tinder inverted jars. Being 
eKaInine(^ two days after^ each of them fwarmed with lively 
aninialculae. While viewing them, a /mail particle c*/ , 
XLater icas added fp the drop, which proved inftaniljf fatal, ^alculei from 
at leafl»all motion ceafed inflantaneoiifly, and was not re* fmuu- • 
newed. , ' 

Among other inferences which may be drawn frc»m 
preceding feds and obfervationsy are firfi, that the caufe of 
finut is in lte feed, and that fmut produces fmut in the crop, and lime water 
At the feme time it is readily admitted, that certain fealbns 
are mote fevotirable to fmut than others, which can only be 
coitfidered as a fecondary caufe. 2. That lime ufed in the 
manner above mentioned, prevents fmut, if not entirely, at 
lead fo far as not to piove injurious. 

Is fmut occasioned by ariimalculre ? Some of the foregoing 
fads feern drongly to favour the idea*. 


V. 


On the Difeovery nf Palladium ; with Obfervations on other Sub- 
Jlancea found with Platina, By Wji.liam Hyde Wol- 
laston, M. D., See, /?, S f . 


Laving fome time fmee purified a large quantity of platina Th® principal 
by precipitation, I have had an opportunity of obferving various p^jent mcmoic 
circumdances in the folution of this fingular mineral, that have is palladium, 
not been noliced by others, and which* 1 liilnk, cannot fail to 
be iiktereding to tills Society. 


Mr. Nicholfon will readily perceive that the fubje6t is not 
near exhaufted. If future invedigation ihould prefent any thing 
worthy of communication on the fubjeft, Ihould Mr. N. deem 
fuch deferving a place in the Philofophical Journal, he has only 
to mention it in a marginal line. 

Anfwer, The difeEfes of corn form a fiihjcft of fuch h'gh im- 
portance, whether conddered in an economical or feientide point 
of view, that 1 muft condder it a duty to pay the moft marked 
attention to whatever may tend to elucidate it. — N. 
t Philof. Tranf, 1803, p. 346. 

As 


• / 
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Ure of iruiium, 

rcfcmibles that of 

piatina^ but is 

inlblubie in 

aitro-murlatic 

acid; 

grains, 

harder to the file, 
DOC mallenbic 
and peculiar in 
cheir fradlurc : 


much heavier 
ihan the grains 
of placina; 


of which metal 
they contain 
none. 


As 1 have already given an account * of oncz-produ^ ob- 
tained from lhat ore, which ! con/idered as anew metallic 
fubftance, and denominated Rhodium, I ftiall (jii tile prefent 
occahon confine my felf principally to tliofo procclfes by which 
I originally delecled, and lublequcntly obfaened another metal, 
to which 1 gave the name of Palladivm^ from Ihfi planet 
that had been difcovercd nearly at the* lame time by Dr. 

" Olbers. 

Ill the coLirfe of my inquiries 1 have alfo examined the 
many impurities that are ufaally mixed with the grains of 
platina, but I fliall not think it necetfary to defcribc minutely 
I'ubitances which have already been fully examined by others. 

§ I. Ore of Iridium, 

I muft however notice one ore, that I find accompanies the 
ore t)f platina, but has palUd unobfervcfl liorn its great re- 
ferablance to the grains of platina, and on that account is 
fcarcely to be diitinguiflied or fepara ted from them, excepting 
by folulion of the platina ; for the grains of w liich I Ipeak 
are wholly infoluble in niliro-murialic acid. When tried by 
the file, they are harder than the grains of platina ; under the 
hammer they are not in the leafl degree malli‘able; and in the 
fracture (bey appear to confifi of laminx pofRlTing a peculiar 
lufire; fo that although the greater number of them cannot, 
as 1 have befire obferved, be dlflinguiflied from the grains 
of platina, the laminated ftniflure fomelimes occalions an ex- 
ternal form by which they may be detefled. With a view 
to be abfolutely certain that there exift grains in a natural 
date, which have not been detached by folution from the 
lubftance of the grains of platina^ I have feparated from the 
mixed ore as many as enabled me to afeertain their general 
compofition. 

Their moft remarkable quality is their great fpecific gravity^ 
which I have found to be as much as ]9|5, w hile that of the 
crude grains of platina has not, in any experiment that I have 
made, exceeded 17,7. From thiscircuinflaivcc it might naturally 
be conj enured that tliey contain a greater quantity of platina 
than the grains in general ; by analyfis, however, they do not 
appear to me to contain the fmallefl quantity of that metal, but 


* See our Journal,. IV, 107, 
V 


to 
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to be an ore confifling entirely of the metals that were found 
by Mr. Tennant in the black powder which is extricated by 
Iblution from the grains of platina^ and which he has called 
Iridium and Oiini^m. But, fince the fpecific gravity of thefe 
grains (b much exceeds that of the powder, which by my ex- 
periments has appeared to be, at the utrno(f> 14 , 2 . 1 have 
ihoifght it might deferve inquiry whether their chemical 
compofition is in any refpedt different. For this purpofe I 
have fele6led a portion of them, ancT have requeued Mr. 

Tennant to undertake a comparative examination, from whofe 
w'ell known (kill in chemical inquiries, as well as peculiar 
knowledge of the fubje^l, Ve have every feafon to expcdl 
a complete anal} fis of this ore. 

$ II. IJj/acintJis^ ^ 

Among thofe boclids which may be feparated from the ore Very fmall hyaw 

of plalina, in confeqiience of their lefs fpecific gravity, by a ninths found 

* ■ ;. c I I A r „ among the plan, 

current or water or of air, there may be dilcerned a I mall tina grains 5 ‘ 

proportion of red cryftals fo minute, that 100 of the larged 1 

could collc6l weighed fcarcely of a grain. The quantity 

which I polfets is conrecjuenlly too fmall for chemical analyfis ; 

but their ph)fical properties are fuch as correfpond in every 

refpedl with thofe of the hyacinth. I w'as firft led to compare 

them w’ilh that done by their fpecific gravity, whieli 1 con- 

jedlpred to be confiderable from their accompanying other 

fubdances, that appear lo have been collected together folely 

by reafon of their fuperior weight. • 

Like the hyacinth, ihefe cry dais lofe their colour imme- 
diately and entirely when heated ; they alfo agree with it in 
their hardnei's, w'hich is barely iufHcient to fcralch quartz, but 
is decidedly inferior to that of the topaz. 

The principal varieties of their form may be very well un- 
derdood'by defeription. 

id. In its mod fimple date the cry dal may be con ddered Varieties of 
as a rectangular jDrifm terminated by a quadrilateral oblofc 
pyramid, the Tides of which fometimes arife direCl from the 
tides of the prifm ; but, 

2d]y, The pofition of the pyramid is generally fuch that its 
(ides arife from the angles of the prifm. In this cafe the tides 
oi the prifm are hexagons. 

• jf 


3dly. It 
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which prove the 
nature of the 
flone. 


Sclly. It is more ufual for the prifm to have eight tides ' 
by truncation of each of its angles^ and at caeb extremity 
eight additional furfaces occupying the place of the eight 
linear angles between the prifm and terminating pyramid of 
the fecond variety . The complete cryftal has then thirty-two 
fides. ck 

‘ ilhly. The eight forfaces laft mentioned, as interpbfed 
between (he prifm and pyramid, are fometimes elongated into 
a complete acute pyrkmid having eight fides arifing from the 
angles of an oQahedrai prifm. 

The third form above deferibed, correfpond& fo enlirdy with 
that given by the Abbe Hauy**as one of the forms of the 
hyacinth or jargon, that I have little reafon to regret my inabi- 
lity to obtain chemical evidence of the compohliun of thefe 


cryftfis. 

Thofe, anj other impurities, I ufually feparated, as far as 
was practicable, by mechanical means, previoufly to forming 
the fulution of platina, which has been the principal obje6t 
of my attention. 


§ III. Pteclpitation qf Platina. 

Account of the When a confiderable quantity of (he ore has been dif* 
ireatmMtofpia- iolved, and 1 had obtained, in the form of a yellow triple 
■firTprccip^tation platina US could be precipitated by fal 

of it by fal am- ammoniac, clean bars of iron were next immerfed in Ihe^fo* 
Iher'p^ion^was *“^*on for the puTpofe of precipitating the remainder of the 
thrown down by platina. 

. 1 . . For difiinflion it w'ill be convenient to call Ibis, wthich 

This 19 called o . » i r . . 

the firft metallic m ia^ conuits of various metals, the nrit metallic precipUatCr 

precipitate, and * treatment of this precipitate ditfered in no refped from 
foivedastlie firft of original ore. It Was dilTolved as before, and a 
we had been, portion of platina precipitated by fal ammoniac ; _ but it was 

pliaterby obfervable that the precipitate now obtained was not of fo pale 

ammo&kc. a yellow as the preceding. Neverlbelefs the impurity was in 
fo ’imull quantity, that the platina reduced ffom it by heat did 
not ditfer difeernibiy from that obtained from the pared yellow 
precipitate. 


* Traiti de Miner aUgic^ PI. XLI. fig. 17. ^Qurn^ des Minei, 

No. 26, fig. 9 . 
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Ai this time I foand it advantageous to neutralize the folution The foluthm wu 
with foda, and^o employ a foluiion of green t'ulphate of iron neutralieed witii 
for the precipitaHon ot the gold, of which, I believe, a portion prefent» precipi- 
may always be obtained from the mixed ore ; but I have ob- taced by folutioit 
ferved*in experiments upon any quantities of mere grains 
crude platina care£aJ1y fele6ted, that the ftnalleft portion ot 
gold cOuM not be deteded as a conftituent part of the ore 

Bars ;^of ’ iron were fubfequently employed as before for A fccond me- 
rwovwinjr th« • platina that remained diffolved, together 

sWie fublianccs which 1 have iince found to accom- down by itoan 
pany it. 

The precipitate thus obtained, which I difliiiguifh by the 
name of the fecond metallic precipitate, was to appearance of 
a blacker colour than the former, and was a finer powder. 

As I was not at hrft prepared to exped any new bodies, 1 
proceeded to treat the fecond precipitate, as the former, by Ib- 
Julion and precipiialton. But I foon ohferved appearances 
which I coold not explain by fuppofition of the prefonce of any 
known bodies, and was led to form conjeduresof future difeo- 
verie®, which fubfequent inquiry has fully confirmed* 

When 1 attempted to diflfolve this fecond metallic precipitate y 

in nitro-inurialic acid, I was furprifed to firwl that a part of ii 
refitted the adion of that folvent, notwithftaiiding^any varia- 
tions in the relative proportions or ^itrength ni the acids 
employed to form the compound, and although the whole of tiiis 
powder, had certainly been twice completely diffolved. 

The fohit'ion formed iti this cafe was of a peculiarly dark This iblutian 
colour, and when I endeavoured to precipitate the 
from it by fal ammoniac, the precipitate obtained was fmall tatfon by f«l ain- 
in quantity, and, indead of being yellow, was of 
red colour, anting from an impurity vvhicb I did not at that f,y irmu, 
time uncierfland, but which we fince know, from Ihg experi- 
ments of Mr* DefcOtils, is occafioned by the metal now called 
irjdium. ^ 

The folution, infiead of being rendered pale by^he pred« Precipitation of 
pitalion of the platina, retained its dark colour in confequence tfiiiVprctirimf 
uf the other metals tb|it remained in folution ; but, as I had by iron, 
not then lf«rned fhe means of feparating them (rom each 
other, and as the quantity of fluid which accumulated occa* 
lioned me fotue inconvenience, £ decumpoled' it by iron, as 
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in the former inflances^ and formed a third metallic j^cipitate# 
which cOuld more commodiouily be refervect for fu^brequent 
examination. 

Much of this In this iall ftep I committed an error which afterwards occa- 
wa^fnfoh^lcT* conliderable difficulty, for I fou net that a great part 

of this precipitate coniiffing of rhodium was iinexpefledly ren* 
dered infoluble by this treatment^ and rtTcmbled the reffduum 
of the fecond metallic precipitate aboveincntioned. 

As I have already cc^nmunicatcd to this focicty, iri my P^er 
upon rhodium, the procefs by which I fubrequently avoided 
this difficulty, I Oiall at prefent return to a previous ffage 
of my progrefs, and relate the nitans by which I firft ob- 
tained palladium in my attempts to anal)ze the fecond me- 
tallic precipitate. 

§ IV. Separation of Palladium, 

icparition of There was no difficulty in afeertaining the prefcnce of lead 
^^elfccmla ingredients of this precipitate, by means of mu- 

tiHicpiticipitatc riatic acid, which ditfolved lead and iron and a fmall quantity 
contained kad, copper. It was equally eafy to obtain a larger portion of 
thef meta" copper by dilute nitrous acid, with which it formed as ufual a 

cipitableb) cop- blue fulution. But when I endeavoured to extratfl the whole 
i*f the copper by a flrongcr acid, it was evident, from tlie dark 
brown colour of the folution, that fome other metallic ingre- 
dient had alfu been diffblvcd. 1 at firff aferibed this colour 
to iron; but, when I conffdered that this fubffance had been 
more (lowly a^ed upon than copper, 1 relinqui(hed that hy- 
pothcTis and endeavouring to precipitate a portion of it by a 
clean plate of copper, I obtained a black powder adhering to a 
, furfuce of plutina on which 1 had placed the folution. As 
this precipitate was (oluble in nitric acid, it evidently conffffeci 
neither of gold nor platina; as the folution in (hat acid was of 
a red colour, the metal could not be either filver or mercury ; 
and asdic [ recipiiatipn of it by copper excluded the Tuppofi- 
tion of a'l other known metals, J had rcafon to rufpeft (be 
prefence of fome now body, but was nbt fully fatisfied 
of its exihcnce uatii I attempted the prccipkation of it by 
mercury. 

It was feparated For this purpofe 1 agitated a fmall f{[uanlity pf mercury in 
inercio^ vi^ih nitrous foluliun prcx ioutl} warmed, and obferved themer* 
tht (glv^ioii wuh cur\ to acquiie the conliilcnco of an amajg^iq^. After this 
* ^ ' amalgam 
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t^'inoalgaralflSlI been cxpofcrl to a red heat, there remained a which it formed 
ivliite metal, whi^h could not be fufed before the blowpipe. It ancl*thc mercury 
gave a rrd folulion a-i be(ore in nilrotH acid; it was not was driven of by 
precipitated by la I ammoniac, or by nitre; but by P>‘U^3Rale 
of polafli it gave a •yellow or orange prccipiiaie ; a:ui in tlie 
<»rder of its affinities it was precipitated by meiciiry but not 
by filyer. * 

Thefe are the properties by vidiich I originally didingiiiflied 
palladium; and by the affiftance of lin fe properties 1 obtained 
a fofficient quantity for inveftigaiing its natnie more fully. 

' There were, however, various reafor.s which induced me to The procefs 
reUnquiOi the original procefs of folulion in nitrous acid 
pVfecipiiatlon by mercury ; ior altliough I found the metal thus 
obtained to bo nearly pure, the necetiily of agitating the folu- 
lion with the mcicury was very tedious, and the tvaile wasalfo 
conlideiabie ; fur in the firfl place it feemed that niiious acid 
v'^oiild not exlrad all the palladium from any <|uantity of the 
fccoml metallic precipitate, neither would mercury reduce the 
w'hoje of wliat was fo dillbUcd. I therefore fubfiituted a 
procefs dependent on another of its properliec, I had oblcrved 
that titis metal differed fiom. platina in not being pret ipitated 
from nilro-muriatic acid by nitre of by other ia'ts containing 
potadt ; for although a triple full is tiiUii formed, this fait is, 
extremely foluble, while (hat of [ilutina. on the contrary re- 
quires a large quaniity of water (or its folulion. Qii that 
account a compound ruc/fftruum conrifling of nitrate of potalh 
ditfolved in muriatic acid is unfit for the fulution of platina, 
but dithilves palladium neaily a^ well as common nitro-mu- 
riatic acid in which there is no potuffi prcfeul 

III five ounces of muriatic acid diluted wiih an equal quantity and a folvenr 

of w.ttcr, I clitrolved one ounce of nitre, and formed a foivenl vf 

rrmnatic acid, 

for pallailium that potJclies little pow'cr of acting on pJatirij, with nitre was 
fo t.hat bv digefling any quaniily of the Iccond metallic preci- che fe- 
pitaic idi liiere appeared to be no farther a cl ion, 1 procured 
a folulion from winch by due evaporation were formed cr\ flals it takes palU- 
ofa itlpie fait, conidfling of palladium combined with r^'uriatlc 
acid and polatli. Thcfe are the cry fi.ils which 1 have on a The Mution 

• I have found that gohl may alt be diffolvcJ with e».;ual facility trtpk^fufof prU- 
hy the fame fjiverit, and nearly i.i the fame proportion. Ten grains palladium pntalh 
of nitre added to a proper quantity of imiriaiit acid are fufficient 
fjr fixteen grains of either gold c prdiadiuui. 

* former 
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former occafibti* inentioned as^ extiibiiing a i^ry 
contrad of colotnr^^ being bright gre<rn when feen tranverfefjTf 
but red in the diref^ton of their axis ; the general afpedl, 
however, of large cryftals is dark browii. 

From the fait thus formed and piir^|ie(^ ^ a, cryf- 

UlKaaltpii, the metal may be prectpile^ nearly |>are by iron 
dr , by zinc, or it may be rendered fo by 
£0 fflunaiic add. / vX". 

§ V, TUafm /or thinking Palladium afimpk A&ftif * 
Thsrpslliutjiim From the coniiderattop of ibis fklt alone I thought ^ 

furliiSance combined in it with marSa^^Of 
potafli was a Ample nretid; fot;^! know of no injlancejnck^p/y 
ki forming a qf a dijlindljf iftj^Uixid Jhlt kbviamntf mor< 
toiHaeTfait wUh w/t/i 6M I nevcTtheiels epdeavoi^^^^y a Aitu 

bafes and an able courfc of expeftmentK to obviate all probabtb pbje^ions^ 
After examining by what acids it might be diVbfvi^ and^by 
iiaMinbinations ^hat reagents it might be precipitated, ^ Combined it With 
fopaiacion with- t^arious metals, with plattna, with gold^^ with 'Swer^ Witp 
•ut change. copper, and with lead ; and when I had recovered it fropt its 
alloys fo formed, 1 afeertatned (bait after every mode of trials 
it flill retained its charaderiftic properties, being foloble in 
• nitrous ac»d,xand precipitable from thence by mercury, by 
fiilphate of iron, by muriate of tin, by prufliate of potaffi, by 
each of the pure alkalis, and hydrofulphurets. « 

•ml Ut precipf The pfecipitate obtained in each cafe was found to be 
£e ij mew*'***" reduoiWe by mere heat to a white metal, Umt, exvept in very 
heat» fmalt quantities^ could not be f^fed atone by th^'bloyyptpe, bpt 

could very r^dity be falitKi with fulphOr. wit^ arfenic, or 
with phofphorus, and in aA other relpef^s refembled tl^e 
original metal. 

Whether ft The only hypothefis, on whkh I thought it poAible that I 
could be deceived, arofe from the recolteflibn of the error, 
•iaddl which fbbfilled fur a few years, refpe^ing the compound 
formerly called fiderite. it was poQibfe that foii^ metallic or 
other Axed' acid might unite too inltmklely frith either a known 
or an unltnOwn metal to be fepiarated by tite mdi^ commonr 
Ample affinities, I confequenily made iuch attempts ^ ap* 
peared beA calculated to difuniic a compbupd fo conlUuted. 


• Phil. Trans. 1804, p. 478. 
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Hiving boiled the oxide W 4 th pare alkalii* and found it to be The eyide u nee 
' tifialivred, I ihmtj^ht the affinities of lime or lead might be 
tnore likely to dated the prefence of the phofphnrtG pr ot my 
known metallicacid ; and accordiagly 1 made vanoas attempts 
by muriate and mjfate of lime* os well as b nitrate nfttead, tb 
effed a eEleoompo(ition of 4he fappofed oompoun 1 . In the ex« 
periment on which «r placed the gneateft reliance, I poured 
liquid npi^lale of lime into a folption of palladium m attro- 
mariaiic acid, and evaporated the mixture to drynefs, intending 
thereby expel any excefs of acid that*might have been left nv by pour ng 
in Ifce Coition, and to rendpr either phofphate of lime, or any 
edsIpcKind of lime with a metallic acid, infolnUe to water. The ° 
teddnum boA'ever was very readily dtfToIved by weter, and 
confided iqnrely of muriate of lime and muriate wf palladium, 
without any appearance of decompofition* 

* When I found all my endeavours dtrefted to that end wholly Hence the difco- 
aiifa€oer«fal, I no longer entertained any doubt of this lob- 
itance being a new fimple metal, and accordingly piiblilbed a ^hing 
concife delineation of its charader ; but by not direding the ns td. 
attention of chemifis to the fubftance from which it had been 
extraded, I referved to myfolf an opportunity ef examining 
more at leifure many anomalous phenomena, that had occurred 
to mb in the analyiis of platina, which I was at k lofs to explaitij^ 
onlit I had learned to diftingoifh thofe peculiarities, that I 
afterwards found to arife from the prefence of rhodium. 

f VI. AdditiamU Prapcrli^ qf Puttadium* 

In my former Paper on that fubjeA I atfo added Tome obfer- Method ofesiUy 
nations ajiQn the properties and origin of paQadhitn, defenbing 
only fiieli a mode of obtainifig it from platma as (hould avoid 
the introdudion of any untieeeffiiry ingredient which might 
poffibly be mifinterpmted, and omided one of the mofl dtf- 
tinguilhfng properties of paUsdidm, by means of which It may 
be obtained with the atmdft fiieility by any one who poflefles 
afuScient qtastity of the ore of platina. 

To 8 folotioB of jcrudo plidna^ whether rendered neutml by PrMfSaatfmtr^ 
evaporation of redundant edd^ or laturated by addition 
potaOi, of 4eda, or ammonia, by Itmo or magnofia, bywrcoty/^na.ibnws 
by copper, or by Iron, and alb whether the platina ha* or has 
not been precjlpftated from the folotion by fal ammoniac, it * 

merely neceflbry to add a folution of pruffiate of mercury, for 

Vei.. XIIL-^Fa^avARY, 1805. L the • 
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, (he precipitation of the palladiom. Generally for a fp’*f^4inds, 

and fometimes for a fewr miaules. there will be no appearanoe^ 
of any precipitate | but in a fliort time the whole fotution be- 
cornea iigktly (urbid» and a flocculent precipitate i$ gradually 
H«at difengagei formedf of a pale yeilowifli-wbite colour^ Tbia piecipilale 
the puK metal wholly of pnifliale of palladiam^ and wteik heated 

moK than one Will be KMind to yield tbat metal in a pure ftate» amoonting to 
two hand, part of about four OT five tenths per cent» upon the qumitity rf ore 
‘‘‘•“■““‘“••ditrolved. 

The prufliate of riercuiy ii pecaliarly adapted tp tixt pra* 
oipltatieaxtf paUadium, cxclofive of alt other laeUla, enaccennt 
of the great affinity of mereiiry for the pruffic acid« which in 
More mercury this cafe prerents the precipitation of iron or copper f but the 
^t'lheprul ®f owtcury does not by any means influence the 

tuft. quantity of palladium, for I have in vain endeavoured, in 

the above experiment on crude platina, to obtain a larger 
quantity of palladium that 1 have foted by uting more of the 
prufliate of mercury, or to procure any precipitate by the bne 
means from a folution of pure platina. 

Tbr tccompo* The dccompofltion of mnriate of pallfuifom by pruffiate of 
finun 11 by double mercury is not efleffied folely by the fuperior a^ty of mer- 
* cury fur the muriatic acid, but is affifted olfo by the greater 

. affinity of pruffic acid for palladium; for I have found that 

pruffiate of palladium may be formed by boiling a precipitated 
oxide of peUadtum in a folution of pruffiate of mercury. 
Prufliate of The pruffiate of mercury is confequently a tell by which 
mft*? pretence of palledinm may be deteffied in any of its foIu« 
^um. tions; but it may be Worth obferving, that the precipitate 

obtained has not >» all cafe* the lame properties. In general, 
this compound is eilfoffied by heat fimilariy to other pruffiates, 
but when the palladium hat been diflblv^ in nitrous acid and 
precipitated from a neutral folution by pruffiate of metcuiy, 
the precipitate thus formed hat the properly of detonating 
The precipiu* heated. The nnile is fimilar to that occafioned by firing 
eon 01- an equal quantity of giuipowder, and accordingly the explo> 
'SemMcs Msw ** attended with no maika of videnpe oidefr occafioned 
hm. by clofe confrneaBent. The heat requifite for this purpofois 

barely fttfficient to melt bifinutb, confisquentiy is about dOO” of 
Fahrenheit. The light prodooed is proportionally feeble, and 
can only be feen in the abfeaco of all olhv liji^t. 

,1 In 
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tn endeavouring to diflfalve a piece of paltadtam'Jn ftrong Pdhikim b 
Nroloorlefi nitriqacid for the purpofe of forming the detonating aX. 

pruffiate, 1 found that« although the acid fiiortly acquired a red tnc 3 cid And 
colour fiirroanding the metal, the adion of the acid; was ex* #w4f«i wf*i. 
tremely flow, and I was furprifed to obferve a foA that appears 
to me Vhoily fingulart the metal waa taken up without any 
extrication of nitrdus gas| and this feemed to 1^ the caufe of 
the flow fidution of this metal, as there was not that circala* 
lion of this fluid, which takes place ip the folulion of other * 

motab until the acid is nearly faturated* 

As the want of produ^on of gas appeared fo retard the (blu* Nitroug add ids 
tick of palladium, I tried the eSeSt trf impregnating a quantity 
of the fame acid previuufly with nitrous gas, and obferved its 
adtion to be very condderably augmented, although the expe* 
liment was neceflarily tried in the cold, becaufe the gas would 
have been expelled by the application of heat. 

Befide thofe properties which are peculiar to palladium there 
are others, not lefa remarkable, which it poflefles in common 
with plaiina. 1 have on a former qccaflon mentioned that thefe 
melab refemble each other in deftroying the colour of a large 
quantity of gold. Their refemblance, however, in other pro* 
perties is not lefs remarkable, more efpecially in the little 
power they poflefs of conducing heat, and in the fmali degree 
of expanfion to which they are liable when healed. 

For the purpofe of making a comparifen of the condufUng Conduaing 
power of diflerent metals, I endeavoured to employ them in 
fuch a manner, that the fame weight of each metal might ex- «• t» beat, cncd 
pofe the fame extent of furface. With that view I feteded ^ *«^™*‘**»ns 
pieees of filver, of copper, of pmlladittm, and platina, which had tkem?* Tk! 
been laminated fo thin as to Weigh each lOgrainsto the fquarc||^*^**'^bM 
inch* Of thefe 1 cot flips ^ breadth, and four fifve/a^Vp- 

inches long ; and having covered thmr forfaoes with wax, Ipec* 
heated one extremity fo as to be vifibly red, and, obferving 
the difiance to which the wax was xteli^, I found that upon 
the filver it had molted as far as inchest upon the copper 2| 

Inches : but upon Ube palladhtm and upon 'the platina only one^ 

Ihch each': a dHTerence fuffictent to eflabiHh the peculiarity of 
theft metals, although the conducing power cannot ba faid to 
be fimply in proportion to thofe diftances. 

In order to form fome eflimate of the compamttve rale ofRsieof expan* 
oipaofion of thefe metals, I rivetted together two thin plates of riSSuag 
' L ^ platina Mbs lof schcr* 
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whtte fteilf ex- plalina and of paHadiam ; and obTerving tipat the cbrapound 
heated, became concave on the fid^ofthe^aliiw, ' 
efcpind 9 , ind f afcerlained that the expanfion of palladiom in in (bmedegtea 
^eiledfum lo. the greiter of the two. By a finilar mode of companfon I 
^ foond that paHadium expands confiderablyiefs than fteel by 
heat; fo that if the expanfion of platlaa between the tern- 
perateres of freeaing and boiling water be eRimated at 9 parts 
, in 10,000, while that of fleel is known to be abottt 1% the 

ekpanfion of palladiain will probably not be much more or 
lefs than 10, or one part in 1000 by the fame difference of 
temperature. 

It mud, however, be acknowledged, that the method I 
have purfued is by no means fufficient for determining the 
precife quantity of expanfion of any fubfiance ; but I have 
not been induced to bellow much time on fuch an inquiry, 
fince the extreme fcarcity of palladium precludes all chance 
of any praAical utility to be derived from a more accurate in- 
vefiigation. 


VI. 

Seport tnade to the AtlUaie de$ Arts Paris, by MM^ RoK« 
DbLET, BiavvAi:.LET, ood Ducheskb; on the founding 
the Statue ff Jo ak of Anet tn Bronze, by a Way never he* 
fote uftdfor large Works, iy MM. Rousseau end GbkO^U, 
under the DireBion qfM^ Gois, Statuary.^ 

T 

( aitliifi \n Un6 ^ HE method of cafiiiig in faod hitherto has only been ufed 

ceatimetres (about 2| feel) in 
while the fiatne, whicli was to be formed, being of 
much larger dtinenfioas, (boaldof courfe be managed accorcU 
ieg to the method called the great foundery, on account of ite 
being ufed for qoloilU Aatues. 

ine great fouA- This method of catling was known to the ancients, who 
fuperior to uf in it, but Ibii urt wet lofi with nony 
but wae loA. Mhers, and in the time of the Medicis large fiatuei were not 
At its revival fcroed e( a fingle calling. The figures of Heory the Fourth 
wKttftm'fe. Thirteenth, which are feen at Farit, were 

patti. 

* Mtgazin Enerdopfidiaue, T. I. p. 350. 
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OR borfes made previoofly* one for the (iulae of Feidf* 
i^aiidt Qrand £uke of Tafcany^ and the oiher for that of 
Henrp the Second, King of France. , , 

The ibtoe of ][^wis the Fourtmiih^ in the Place de Ven^Tl»t of . 
dome^ if the firft tbai wai formed at a fingle cafttng fince the ilft 
revival. of ihe art. It was fuitabie to fo great a prince to per-* this In a finite 
mit his image to l>e made felely hj a grand method ; but GU 
nRden and Keller, to whom the work was entrnfled, then 
made their firft attempts, which occa^oned many faults, fneh 
ii the jcafimg it loo thick, which in afele&ly employing more 
metal, increafed the dificulty of fupporting the coleffiil figures 
and fuch alfo as ufing unneceflary labour; but notwithfland- 
sng all their precautions, the calling, did not fucceed per* 
feAlyp and confiderable repairs were obliged to be made 
init. / 

About the fame time were ereAed the equeftrtan flatuei of Varioiu orher , 
this prince, at BoufSers and at Lyons, by the fame Girardeoi ^ ' 

at Rennes by Coizevox, at Montpelier by Mazeline and 
Utrels, and at Dijon by Le Hongre, 

After this, Le Moine had to found a fiatoe of Lewis the 
Fifteenth at Bourdeaux, which met with great accidents; 
but he had more fuccefs with one at Rennes, which was a 
pqdefirian ftalue : Guibal alfo made one for Nancy. But this 
art did not attain to a great perfedion till Boucharden was The art not very 
employed to confiruA an equeftrian fiatue of Lewis the Fif- 
teenth at Paris : The great care of M. Goar prevented any Lewis XV. was 
accident from happening to it, or to that alfo which was cafl 
at Reims by the fame artiS, from the model of Pigale. This 
founder had not the fame fnccef* when he formed the llatue 
of Frederic the Fifth at Gnpenhageni from the model of Saly, 
which required great repaid* Finally, great improvements Great im|itoySf , 
had been made in the art when the fiatue of Peter the Great ?he 

was founded at Peterfinirg by Falconet, and neverthelefii he Uauic of Fvtet . 
was obliged to refound a fecoi^ time the upper half of 
fiatue, • 

The great difaiivahtage of the method hitherto ufed, is itsBiliMlvsfiiMfev 
enormous expence and the greet time it requires. It is truoi 
that for works which are intended for duration economy<^.not 
the chief objeA ; but if they can be performed equaUy well M. GoU's me* 
by M. Gois's method, at oncrbalf the expence and in a 

• ofVpca$, , 
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Slvln*” th»t certainly ought to be preferred. There is good ^ 

woui^aufwerfor'’^*^’®" decide, that this method will do equally well 

the largeft for the larged works; for, according to calculation, the l^rgeft 
wwJw« ilatue of this kind in France exceeds that of Joan of Arc by 
a much fmaller proportion than the latter ex&eds that of the 
larged flatues ever before cad in the fanQe manner, which 
never weighed more than from 8 to 10 kilogrammes (from 
about 17 to 22 lb.) The Aatue of Joan of Arc weighed 600 
kilogrammes, which i&60 times more; but that of Lewis the 
Fifteenth, which weighed 17,000 kilogrammesi was only 
twenty-eight limes heavier than that of Joan of Arc. 

But in order to judge belter of the advantages of M. Gois’s 
method, it fliall be defcribed at large, and an account given 
alfo ot the method of molding by wax, or of the grand foun* 
dety, in order to compare them together^ 

^Tanof having made a flatue of Joan of Arc for a prize, 

exhibited it in public in the year 10. (1802.) The prefea of 
uid admired, the department of the Loire faw it, and propofed to the city 
of Orleans to re-ere6l that monument to the glory of this he- 
roine, which had been dedroyed in the anarchy of the revo* 
lution. It was accordingly ordered to be done. M. Goit 
being informed of this, went to Orleans and offered to make 
ar* cad in bronze from his datue, without precifdy knowing 
whether it was that which the city required. 

He is employed Ao agreement was then made with M. Gois to complete 
In bl^ie fiom at a fixed price, in the courfe of about one year from 

it for the city of the 5lh Germinal, An XI. or before May 4*, 1304. 

Orleins. jq be alarmed at the enormous expence 

Is induced to of the ufual method of cading fuch flatues, and at the great 
snade in fend to required, which he feared would prevent his per- 

fave time and forming the agreement. He knew that M. Roudeau had 
cipence. ^ Germain Pilon, 

S!iert°ie“he by a different method; and though thefc 

work for him, Agufes wcfc but 1,38 metres high, and hi.s flatue was more 
had before than two metres, (6| feet) he went notwithdanding’fo oonfuU 
the founder, who engaged for the fuccefs of the method, and 

and employs the promifed to employ in the bufinefs the fame workman who 
who ^*^*thCTn. aliove groupe without having met with any ac- 

cident : This lad confideralion determined M. Gois to entrud 
the work to Ibe/otmsfa*^ m jand^ 

The 


He is employed 
to make a call 
in bronse fiom 
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The firft of FruAidor^ An XI. the buHnefs was began ; 

&ul as they commenced with (he bas*reliefs, it was not till 
three iHonths after that they undertook the work of the flatue. 

They made ufe of the common fand of the founders, which The proctfs dc- 
is argillaceous, a^d always kept a little moift. After having 
well r^ed it, feparated all the Hones, and broken all the in fand. 
lumps that could be met with, they /tiled with it a cafe of 
2,20 metres long, and one metre broad at the infide, and 1^ 
centimetres high ; the thicknefs of the .wood of the cafe was 
eight centimetres. The fand was Hrongly beaten with a rammer 
1C centimetres broad and 60 long, and by this operation ac- 
quired fuilicient confiHence to be laifed along with the cafe 
without any danger of running out. 

After this the (iatue was placed upon the /ifft ca/e, which 
is called the fidfe mold, becaufe it was to be afterwards re- 
placed by miother : the fand was Hirred up a little, to permit 
the moH prominent parts to enter it ; another cafe of the fame 
fize was then put over the /IrH, and attached to it by four 
points of iron. 

The true concave fnold was then began, by modelling each Method of form- 
part of the figure with the fame kind of fand. A workman *”®*'^* 
of much addrefs and intelligence is requifite for the divifion * 

and diflribution of the different pieces which form the 
mold ; he (liould explain the motives which induced him 
to prefer one diflribution to another : each piece fliould have 
different fedions: care Ihould be taken to mold the parts 
which have a large and uniform furface in. a Tingle piece, 
while die pieces mufl be multiplied for thofe portions of the 
flalue which have many finuofities and deep indentations. 

This part of the operation requires the moil care ; for if it 
be performed with negligence, the extraction of the model 
would be attended with great difficulties; and if the workman 
employed is aukward, numerous faults will need reparation 
after the cafling, and probably great accidents may happen. 

It is but juflice to fay, that Genon, the workman on this 
flatue, iliewed iA his performance equal dexterity and know** 
ledge. 

To prevent the pieces of the mold from adhering to each 
other, care is taken to powder the parts of each winch is 
fini/hed, with charcoal dufl inclofed in a bag, before a new 
piece is beg^. The workman having finiftied the mold- • 

ings* 
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inf^s of Ihe contours of the figure^ filled up the empty fpacei 
between (hem and the cafe with fand^ which he firfi prefledT 
and forced together with his hands, afterwards beat ^t with 
the batj and finally with a mallet; this compreflTion gives it 
fuch a folidity that it appears like (lone, or fit lead like baked 
earth. 

The tame care was taken with each caie as they were fac- 
eeffively added, to the number of feven ; which compleaiing 
the top of Ihe fiatue^^ the whole was then reverfed in order 
to replace the lowed cafe, which, as mentioned, was only « 
falfe mold ; and then each part at the lower extremity was 
al fo modelled in fame manner as the preceding. 

The hollow mold being finilhed, the cafes were taken afun** 
dcFf and each piece removed feparately to take out the fiatue; 
(hen they were all placed in their proper order in the exterior 
mold, which may be compared to the cover ufed by thofe who 
The pieces of make plafler^of-Paris cads. Each piece would be well re- 
jnented^tugether iwcgular form ; but it was dill farther 

with pade, and ladened by a little thin pade made of flour, which w'as ap* 
^amn^mto7h” ^ pieces themlelves and the parts 

that adhered to the cafes. It was thought necedary to take a 
• precaution more than what was ufual, through the apprehen^ 

fion (hat (he pade would not bold together ihofe large pieces 
as well as it did the fmall pieces in lefier works; they were 
therefore traverfed by long wires of iron, which entered into 
the cover- or exterior mold. 

This mold being thus entirely compleated, bad only to be 

Method of form- dried iill the time of the calling, A new mold was necedary 
jAg die core, ^ pjjjjg 

with this as with the fird, as it would be ufelefs to do fo. 
When this fecond mold was finidied, a coat of modeliing^lay 
was applied to its infide, of the fame (hickoefs which was in* 
tended to be given to the bronze ; and without waiting for its 
drying! it was clofed and the core cafi in it, which was corn* 
pofed, as is ufual, of equal parts of plafler of Paris and of 
brick dud. 

Eight iron rod! having been placed at (be infide of the 

l.)>d to as to pro- mold, afterwards projected from (he core about 10 or 12 cen- 
lrfm\hrcwe^*^* timelres, which ferved to place it with preciiion in the hollow 

in order to place tnold* 
it in the mold. p 


fiut 
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Butin the mean time the cafe^ had been placed one over the 
olhe?!**«nd. the iron pins which coiine^ed them fitted ir> their 
placGSt tUcing care to divide them into two porlion«, which 
anfivered to the two cafes afually employed by the founders; 
and whic^i, inftead the ufual thicknefs of tive centimetres ^ 

at mofl^ were, the^one 48 and the other 6'4 centimetres 
thick. • 

In this flate they were dried, by placing them round a bra- The pieces of 
fier of kindled charcoal, the fire of which Jiad the more power'**® **‘^*®‘** 
from the mold being divided into two portions, and empty. 

The core was likewife dried by placing it over a bralier of The core alfo 
charcoal ; the fame was alfo placed round it ; and in eight **"‘^‘*' 
hours the moifiure was entirely evaporated. It was left to 
cool, and jt was placed in one half of the. meld ; the fecond ThemolJ and 
half of the mold was afterwards fitted on, and the whole com- 
preflfed together by iron preffes in the ufual manner. cafting, and tr. 

After this there only remained to conftruA the bafon, preflM« 

Creefuno), to fufe the metal, and make the caft. Thefe ope- 
rations being the fame for both methods of founding, fliall be 
related, after firfi as briefly as polftble defcribing the method 
of catling by the great foundery in which wax as ufed. 

The firfi operation for the great foundery is to dig a trench Defeription of 

proportionate to the fize of the figure to be call, and to fur* I’y Jhc 
.... ,, . , , , great loundciy. 

round it with a wail to prevent the earth /rom tumbling in. 

After the model is finiflied it is oiled, and a mold formed from A mold formed 
it with plafler of Paris in the ufual way, and with the P*”*** 
cautions before directed for molding in fand : In each piece piece*, 
of tliis mold rods of iron are inleried, by which they may be 
eafily lifted when the mold is laken^funder or pul up; each 
of thefe pieces is numbered, that its proper place may be 
known. 

After this feveral layers are applied with a brufli to the in- A compofitjon 
fide of the pieces, of a compofition made of 7-lentbs of yellow 
wax, Ktenth of turpentine, 1-tenth of white pitch, ami the mold, of the 
1-tenth of hog^sdard, which is melted flow ly to prevent its 

r ■ I_ Li 1 . / trnded for iho 

forming bubbles. bronze. 

When the different layers form a ibickners of three or four 
millimetres, (0.15 inch) cakes of wax are placed inih e in thofc 
parts where the bronze fhould be of a greater thickriefs, and fat. 
teningsof Iheet-brafs are inferted, whic h ir.ay take hold of the 
core and prevent the wax from (ailing off. • 


The • 
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we call The mold is then fitted together, and the core caft yiriiii 
jwd*the*iiM3’el- fiuicknefs, that it may form an entire roatfs, and. nofliie in 
tins of the wax layers : As foon as it is folid tl>c model is taken afut^er, and 
Satusry after it ftaluary repairs the wax, lakes off all the fatores of the 
jstakepout. molds, reQifies the errors which may Have occur, red, and 
gives to the work all the perfediori of which it is fuf- 
cepiiblc. 

The true mold After this the true mold is formed of materials capable of 
wax com^ fupporting the heat ? nd the impulfe of the metal ; to compofe 
which tbree-iixihs of earth are mixed with one-fixth of horfe* 
dungt and left to rot in a ditch for one winter : when this 
mixture is taken out, two-iixths of broken crucibles, well 
pounded and palTed through a fieve, are added : the whole 
is tempered with urine and beat up on a Aone : it is^then what 
is called potcc. 

When it is to be oH^li a fufficient quantity is taken and 
water enough added to it, to make it capable of being laid 
on with a bruAi ; forty coals of it are then laid over the wax 
fuccelTively, (care being taken that one coat is dry before an- 
other is laid on]) which altogether form a thicknefs of five 
centimetres (2 inches^ ) The mold is then furrounded with fiat 
bands of iron, which crofs each other like net-work ; then, after 
* rendering ihepotee thicker, by adding earth to it, and hair that 
has been well beaten, it is laid on over the former work with 
the fingers, until the mold has attained the thicknefs of twenty 
centimetres below and fixteen above (G and 8 inches) ; after 
which it is furrounded a fecond time with bands of flat iron. 


pofitioA 


formation of 
the true mold 
tontinued. 


Preparations for) 
and method of 
melting out the 
wax. 


The mold bu- 
ried, and the 
pipes and vents 
placed ready for 
• a? mg. 


After this a wall is built round it, the paflfages nccefiary for 
the fire confiruded, and the intervening fpaces are filled up 
with broken bricks: Then the fire is kindled in the paflages 
moA dlAant from (he figure, and is gradually iucreafed for 
nine days, and again diminifited for the fame fpace of time. 
On the fecond day the wax begins to flow, and continues to 
do To for ten or twelve days$ about half of it is loA. 

When the fire is extinguilhed, the work is left fome days 
to cool ; then the broken bricks are remdved, and before the 
mold is buried, a coat of plaAer, about half an inch thick, is 
put over it, which is called the chemife. Then they proceed 
to bury the mold, or inclofe k with earth, firA taking care to 
flop all the ways through which the wax flowed, and to raife 

o the 
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llie for the vents and for (he entrance of the fufcd metal. 

Tbeea7^h ufed for hncloiin/ir the mold fliouio he fir It ikrcened, 
and then liid on equally in the excavation. After each courfe 
is raifed to a thicknefs of thirty centimetres^ ( 1 loot) it is lieaten 
down till it is redact to ten. • 

After this there only# remains to build the bafon for tbe re« 
ceplionrof the metali called the echino. 

In enumerating tbe operations nccelTary for the method of Enomeradon of 
calling in fand firft mentioned* the authors of the report llaie 
them to amount to ten ; while thofe ufed for calling in the aai 

large way lad recited^ in which wax is ufed* amount to no dii'advantagei of 
lefsthan twenty-eightf each of which tliey particularize; but^i^fy. ^ 
as (hefe operations may readily be counted from the relation 
already given, this catalogue is not infer ted here. They a Kb 
remark, (hat the laying on the wax on the pieces of (he mold 
takes up much lime* as does likewife the preparation of the 
potee: that in the fird method the circling with bands of iron 
is entirely avoided, and the building of the paflages for the 
dre, which are very expenfive: that likewife the molding 
and felting up of (he vad number of pipes and vehts is faved 
in it ; and in the drying of the work the economiling of fuel 
is greatly in favour of the fird method, for in it (hefe operations 
are performed in a Ihort time with a very (ihall tire* which in 
the other method require at lead three weeks and a powerful 
heat : that in the repairing of the wax the datuary mud work 
with his own hands : and (hat in taking out the datue when 
cad, there is vadly lefs trouble in the tird method. 

The authors here deferibe the method of ere6ling the fur. 
nace for fufing the metal for the datue of Joan of Arc ; but 
, as it was condrudled to burn wood* w hich fuel is not ufed in 
our founderies* and as the defenption would be on other ac« 
counts of but little benefit to our arlids* it is omitted. 

It is only neceflary to date, that the place which contained 
the fufed metal was at fuch an elevation* that, when the dop- 
per which retained it was driven in, it might flow freely into 
the ichino through the padage prepared lor it. 

The mold for the datue was partly buried m the earth, fo at The mold of the 
to allow a fall for the metal of eight «e!.timelre« ( 3 in.) from tbe faW 
hearth to the entrance of the pipes ; and the auUiors obferve, ea-th ready for 
that the trouble of burying ftte mold might be avoided by lay* 
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ing it on ils fide, for which portion they think it was^fofli- 
ciently well prepared. • . - 

Parti of the fta- The ftatue was all formed in one mold, ciccejn the fkirts, 

plumes of the helmet, which were 
placed in a feparate cafe: This might have been difpenfed 
with, hot it was apprehended that, if. they remained with the 
ilatue, they would have much encreafed the difficulty of "the 
work, by adding to the elevation of the figure. 
seoQ kiloeramt Every thing bdng prepared for the caiitng, aboui 1000 
•fmcialfofcd. itjiograins (about 32 C.) of the metal was placed in the fur- 
nace, one half of which metal confiiled of old cannon, a 
third of copper, and the red of brafs; and on the 8th 
of Germinal, An XIL (29th March » 1804^). at eight o^clock 
in the afternoon, the metal, after five hours heating, being in 
compleat fhfion, and the eckino and the floppers which clofed 
the two paflages for the metal being previoully heated. 
The caft made M. Rouficau forced in the plug that retained the metal in the 
fcau^ furnace ; it flowed immediately into the echino ; the fioppers 

ceeded com- were removed from the palTages for the metal from thence, 
pleatly. minutes a little ot‘ the metal appeared at 

the vents, and fhewed that the call was completed. 

The ftatue re- Oil removing the fand it was found that no accident had 


The caft made 
by M. Rouf- 
ieau : It fuc* 
ceeded com- 
pleatly. 


The ftatue re- 


additionT ^^**^* ^ rfight flaw on the fiomach of the figure; that 
the head was quite perfect; and that there had been no par- 
tial cafiing, or any part of the figure neceffary to replace, 
which often happens in the other method. 


The reporters The reporters conclude with high encomiums on the ad- 
eecommend the yg|j,(ageg gf this method of cafiing, and recommend that me- 
to give medals dais be given to RouHeau and Genon by the Alhen^e 
to MM^ Rouf- jgg Arts, in lefiimony of their merit ; and that as the rules ot 
and to make ho- the Society prevented this recompence from being granted to 
fiourabie men- any of its members^ honourable mention (hould be made of 
M.Cou.j^^ Gois. 


Irpcrimcnts 
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Experiments made at the Gahanic Society of Earis, by M. RfF- 
FANT, Dire^pr qf the Nitre and Gunpowder Works ^ tending 
to prov9tfiat Muriatic Acid is not compofed as announced 
by M* Pavhiani *. ♦ 

A.S foon as the Galvanic Society knew that M. Pachiani, The galvinSe 
of Pifa, had announced^ that he had obtained muriatic acid iaeiJiriaiSS 
by depriving water of a portion of its oxigen« their firft care to determine the 
was to engage 'in a courfe \)f experiments both by galvatiifm chlanPipoftiioau 
and eleflricity, to obtain, if it was poffible, a confirmalion 
of a difeovery fo important to the progrefs of fciencc* The 
fociety had a letter communicated to them, which was ad^ 
drelTcd on the 9th of May, 1805, by M* Pachiani, to M. 

Pignotti ; in which he recited the refults which he had ob- 
tained, but without entering into any detail relative to the 
nature or order of his experiments ; they only knew that he 
ufed the galvanic pile. They therefore determined to make 
(heir experiments with the fame apparatus, in the manner 
which appeared to them the leaft likely to produce refulta 
liable to objediions. Two of thefe experiments, which ap- 
peared principally worthy of attentioni were conducted as • 
follows : 

Experiment I* 

A portion of a new glafs tube was taken, three inches Dercrlption of 
long, and 0.35 inch in diameter inftde, one of the ends 
of this tube was ctofed at the lamp; to the other end was 
united a capillary tube bent in fuch a manner as to pafs under 
ajar, and at equal diflances from the jun6lion of the capil- 
lary lube, two points were drawn out at the lamp in the 
thicknefs of the glafs, by means of which two bits of gold 
wire of about 0.02 inch in diameter, and of the flandard 
0.976 of purity, were inferted in the tube, at a froall diflance 
from its lower extremity, and difpofed fo as not to touch each 
other^ or bear againfl the fides of the tube; thefe points 
of the glafs were then clofed at the lamp. The tube and its 
capillary prolongation were filled with diftiHed water, wliofe 

. * Jeurnal de Pl^/iquSt Tom* LXI. p* 28U 

* parity 
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punVy iiad bceti proved by nitrate of filver; ibc whole wds 
^ failened by wok on a final I piece of gjlafs, plBced.i!rthc 

midti of an horizontal j^alvanic pile Of hfty-two dou)^ fquare 
. plates of 4425 inches at each fide, Thele plates were fepa* 

rated by pieces of leather, which fc^med between each 
' other divifions^ Winch were filled with very pore fdhd, motfi- 

The tanS nf the ened by a folution of muriate of foda* The capillary tube wa^s 
w!th"folutio^af beneath- the water of a ciftern^ with its extremity 

muriate of fodat under the mouth of a jar filled with water. The two wires 
Sifeogs^ef made to communicate with the two poles of the 

uscott^ledont p'd^^j its a6iivity was immediately exhibited by the difengage^ 
raent of gas in chains of bubbles very apparent, parting from 
the extremity of each of the gold wires, but in a more con- 
fidcrabiti quantity from that correfponding with the copper 
pole. This a^ivily of difengagement of gas continued 
without interruption from the eighth ofThermidor, tothe 25d 
of the fame month, on which day, after the pile being moifien- 
ed with folution of muriate of foda, it (lopped for fome time : 
it foon however recommenced, and always did fo after any fuf- 
the a^tvity of penlion. Its adivity was immediately renewed by agitating 
mcM of"ga?fc- wires which communicated with the poles of the pile, 
jiewcd by agitat- The adivity of the pile was confiantly greaieft at four oVIoCk 
This*adHvify„ afternoon; and immediately afterwards it began to 

always greateft diminifli. On the 1 1th of Fru£lidor the apparatus was taken 
aftermwn afundcr, after continuing for thirty.four fuccefiive days in 
The .ippAratui continual a^ioh. The water vi'as then diminilhed to half its 
TOfit'n*ufn**^m volume, but had not loft any of its limpidity. 

aCtvn thirty- The extremities of the gold wires, from whence the gas 
f»uidays. Jjad proceeded, were oxided, but that moft perceptibly 
she tubs* di-" which communicated with the zinc pole of the pile. The 


nmiflied one . « >.ole gas obtained and colledled during the experiment, was 
wtded,*^ centimetres (1200 inches). TheMiquor remaining in 

that next the the tube was carefully examified; it produced no fenfation of 
eubic"centinw? toiigue, had iio adlioii whatfoever on the tlndure 

tersofgascol- of turnfol and of feruambuc, and did not produce the lead 

. . cloudinefi in the folution of nitrate of filyer. 

The remaining i . t , i 

K^oorinthe The gas produced by the action of the pile wasi, then ex* 
tafte *ha- M After having introduced one meafiire of it into the 

aftion oil turn- audiometer of Fontana, an equal meafure of nitrous gas. 


foie, and is not made 
affcAed by folu- 
turn of nitrate of 
filver. 


purpofely for the proof, was added ; an abrorplion of 

fevepty* 



muriatic acid. 


feveniy.feven two hundredth parts took place io the 
0f4he two meafures. * Fontanafi’seu- 

In OiH^erto afcirtain whether all the oxigen wbicb the gas dwmete^^ 
contained had entered into ct^bination in this abforplion, s^fev^y-fevea 
fecond meafure of nitfoos .gas was Introduced into the two-hundredths 
eudiomelper; but the gas did not experience any diminution 
of its volume. The quantity of oxigen which the abforption 
produced by the introdu&ion of the firft meafure of nitrous 
gas might indicate, was attempted to be valued by a com* 
parifon with atmofpheric air elTayed in the fame manner ; for 
which purpofe one meafure of atroorpheric air was introduced, 
and an equal quantity of nitrous gas added ; an abforption of 
fifty*live two hundredth parts took place in the volume of 
the two meafures. In conlidering this abforption as the efleff 
of the combination of nitrous gat vviih the volume of oxigeu 
gas, correfponding to the G,22 parts, which atmolpheric air 
contains, it may be concluded, that .the abforption i>f feventy. 
feven two hundredth , parts, produced with the gas of the 
pile, reprefented proportionally the combination of the fame 
quantity of nitrous gas with a little lefs than 0,31 pasts of *^1?® 
the oxigen. It was then obferved that the meafures of gas^'^^^M 
having been introduced feparately and fuccel&vely into the valued at 0,31 
eudiometer, it might happen that they were not fufficiently 
well mixed, and that confequenlly the abfarption was not as * 
compleat as it might be. It was thought that it might be belter 
to pafs the gafes in feparale meafures under a jar, and then 
to introduce the whole volume together into the eudiometer. 

The former experiments having been repeated in this manner, 
an abforption took place between the gas of the pile and the 
nitrous gas, of ninety-two two hundredth parts in the volume 
of the two gafes, in place of fevenly-feven rcfulting from 
the fame proof, by (he fir ft method ; and with the atmofphciic 
air and tlie nitrous gas the abforption was (ixty*eight two 
. hundredth parts intlead of fifty-five. There refults ihen from 
this, according to the fame ratio of the 0,22 parts of oxigen 
contained in the atmorpheric air, a proportional indication of 
about 0,30 parts of this gas contained in that of the pile. The propM'ea 
. It was again proved with the eudiometer of Volta, by 
trqdttcing a fingle meafure into it, through which (he eledlric trials is mote 
fparkwas made to pafsj the proof was afterwards repealed 

fucccffively. the gas, 
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The gai farther fjccefllvcly* On two, thret% and four meafares, and always the 
refulting from the inflammation by tbo 
ahe fame refult fpark, gave the fame indication of abolit 0,30 ^arts of 

ofo, 30 oxi 8 €n. 

' Experimfint II. ^ 

Apparatu!? iifed Two grammes (31 gr.}ofdin:illed water w^re put into a glafs 

perhnent def- ^ fyphon ; twd wi'rds of gold of 

Libed. commerce of about 0,003 inch in diameter, paffing into th& 

The find h water at about 0,024. inch ditiance froni each other, were 

sneiftened with : , , , , ' . 

rWer water con- mclofed in this tube ; the tube was then placed upon an 
taining I fix- horizontal pile of fifty double plates^ cf about 3^ inches 
The gold wire is intervals between them were filled up 

aifibivedand with dry fand, and then moificned witb> river water acidulaU 
precipitated, about of nitric acid. The wires of gold having 

been placed in ct^munication with the two poles of the 
pile, the water in tlie tube aflumed in the fird day a redditli 
brown tint at (he fide of the copper pole, and the wire 
which paflfed to that part was covered with a coat of oxide 
of gold of a deep brown colour. The wire, which com- 
municated with the zinc pole did not aflume the fame tint ; 
the gold of the wire was difTolved by degreesi and was 
very little gas precipitated together with a part of the filver. This pre- 

prodirced,^e cipitate exhibited with a magnifying lens, oveir almofl the 

water m the . f * _ < ... , ® ,, 

tube is not wliole length of the lube, cryftaJs in needles. The wire 

*• correfponding to the zinc pole was entirely deprived of tho 
" gold which covered it, and then only conlfifti^d of a thread 
of filver of extreme lenutiy. But very little gas was dif- 
charged from either extremijlies of the wiros. The water was 
not diminithed a fiftieth part of Us volume. 

The pile con- The pile continued in activity 40 days from the 28th of Met 
kirty* days.*^ ^**^^*’ Frudlidor, It indicated (hen on the laft day 

Indicates by the by tlie cleftroiueler (fimpiified by one of Ihe Members of the 
intcnfity*^of^ Galvanic Socrety, from thatconfiru6ted in Germany, deferibed 
< 40 *. in the Journal de Pli^fique for the month Mcffidor, an. 13,) 

intenfjty of 840 degrees. The liquor remaining did not 
tube thews no* afford,, by any H)f the different reagenU, the le^il trace of 
r f the^ » * metallic tafte was alone perceptible in it. 

reagwtJ, and The galvanic fociety, in examining chiefly the refults of 
has a metallic the firft experiment, as correfponding more particularly with 
* the fa6i announced by M« Fachianl, have confu^cred, that in 

^ allowing 
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ceocraphical tablet. 

bUowtflg for the fmall (juantity of oxigen which had caufed 
o( the extremities of tlie gold wiresi the whole 
Huanhiy of the oxigen contained by the gas of the pile may 
be valued in a very near approximation^ at 0,3 1 of its volume ; 
and it is very nearly in this fame proportion that oxigen gasThe S<«i«rjr 
enters *into the formattoii of water; it was thought that 
mig|)t tbence be concluded^ that the whole effect of the only dec^pofcd 
galvanic pile, during the entire continuation of the ex- 
periment, had been the decompodtion of a part of the water 
employed, and the reparation, in their ftate of purity, of Pa- 

the oxigen and hidrogen gafes which compofed it. The 
iiociety then are of opinion, that Pachiani was deceived the acid fonni 
as to the nature pf the acid which he announced that he ®*P**'^" 
obtaincd, and that this acid * might have been produced by ducsd by other 
feme animal or vegetable fubOance employed in the appara* 
tus. The Society does not' lielhate to declare, that with the nounced, 
apparatus which they ufed in preference, (as being the molt ** 

fimple, and the leaft liable to tfie influence of other matters,) cUVit^'nyi^^tg 
they do not think it poflihle to eifect any thing by the adlion bv the gslvan.c 
of the galvanic pile, but a decompofiiion more or lefs great, ftlVccomp' n-^^ 
of the water ufed in the experiment. dan. 


vm. 

Account tf an Ancient Geograpfucal Tahkt in the Mufeum of 
Cardinal Borgia, from f a Memoir prejhntcd to the Academy 
of Gottingen, by PKorxssoa Heeyen. 

In the Mufeum of Cardinal Borgia there is depoGted an The tablet wss 
ancient geographical tablet, from which an engraving 

* M. Giobert, in Van Mon's Journal, pretend^, that the acids Canlind Doigi., 
and falts ufed in the pile circulate along the nmres, and pafs into 
any liquor into which they are conduced; which does not ap- 
pear probable.— B. 

The galvanic apparatus ufed in thefe experiments is called a 
pile through the whole of the Prctich paper, though from' its 
horizontal poGtion the appellation does not feem very proper. 

Trauu 

^ f This memoir is entitled, ^ explicatio planSglobii oibis ter- 
rarum faciem exhibens, ante medium icc. xv. fbmma artre con- 
fe^ S agitantur Gfnul de hiftoria mapparum geographicarum re<Sle 
iuftruenda confiRa. 

VoL, XIII. — Februarv, 1S06. M 


been 
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been made» one of the imprefRons of which is in the poflef*^ ; 
Thedefipis tion of the author of the Memoir. Thi$ reixiarkable tOiOne^' 
two feet m jj, ^ ^ drawn by the pen, but a round tablt^, of, 

done in coloured which the detign occupies a Ipaoe about two feet in diameter* 
enamel, on which the hcmifphere, known at that tiiine, is reprefented 

limits of the in coloured enamel, like a round farface. The countries and 
counciies not places are marked by their proper names, but the limits. 

niifkcd, /• t ^ * t ' ,• At • "* 

accounts inferred the countries are not traced; the mountains, the rivers, 
ritaWc people, and all the^ things remarkable (as the animals, the 

things. battles^ (he caravans^ the bazars, the camps* the wandering 

tribes, &c.) are reprefented and explained oh it by inferip- 
lions in the latin tongi^ but written in Getman cbaradlers* 
Jt may be conceived from this firft view how Intereding this 
monument is, and aifo with what art it is executed, fo that 
it is impoffible to fuppofe, that it was made Yor the uie of a- 
private perfon. Its date is not mentioned, but it may be 
determined with certainty that it was confrru6ted in the firft* 
Why fuppofed to half of the fifteenth century. In reality, the moft recent 
in thc*firft marked on it is the vi^ory ofiTameflane over Bajazet 

of the fifteenth iti 1402 ; there is no mention of (be taking of Conftantinople* 
century. difcovcrles of the Portuguefe. 

It is the oideft Of the geographical charts known at prefent, that of Marino 
defign^exec t the • commencement of the fourteenth century is 

the chart of the only one certainly more ancient ; but that of Andre Bianco 
Sanudo. ] 43^^ which Fortnaleoni has made known, is very nearly 

of the fame lime as this monument. No geOi^l fource of ^ 
imformation can be difeovered by which the author of (he 
tablet has been aSlfted. It is not made according (o docu* 
ments from Ptdemy ; it more follows thofe of the Arabians, 
cfpecially with regard to Africa ; of the names which are 
found in the works of Marco Paolo, and the other more 
ancient travellers in Afia, only feme are feen on that part of 
the world. The extent of Europe is reprefented as much 
greater than that of Africa, and at leaft as large as that of 
Sweden called Afia. The following are fome of the moft remarkable par* 
Magna Gothia ticulafs of it: Sweden is fet down under the name of Magna 
Del^ark omitt- Oothia, and Denmark is wanting. In Pruffia, the feat of the 
«d, Lithuanians wars of the Teutonic order with the Lithuanians, reprefenU 
c«* t agans, infcription : Hie Jknt eonfinia pt^norum et ckrif* 

tianorum, qui in Prufia adUnvuem contitfuo beltanU It may be 
V perceived by this* that the Xdtfauanians were^ therein con* 

fidered 


Sweden called 
Magna Gothia 
in ic, 


called Pagans, 
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ildered as Pagans, althoagh chrtftianity was inlfodaced 

toong tbeiD hrfore this period. Ruflia appears iind(:r the I^uOla csllei 

denomination of Tartary, and near the CaCpian Sea and the ' 

fea of Afof, are reprefented the famous Bazars of (hofe times. Bazors k- 

England and Scotland appear at the border, but there is no 

more rooin for Ireland. Afridi exhibits none of the dif- 

c(^ries of the Portugaefe, but the northern half of it was 

known to the author as far as Soudan. He names not only it contains none 

iht villagea along the coaft, but he mpreover knows that the [JeP 

inhibitants of mount Allas, the people of Barbary are at Africa, *** 

war with the Saracens. Near thefe mountains is inferibed, 

Jn iUis montanh habitant plures principes et reges, tt habitant 
coniimo in tmtoriiSf et praliantur continuo contra Saraccnos, 
et corUrajuxta caftra et civitates In Egypt the juiidion of The jundlon 
the grand caravan of Mecca is marked, and not only ihe ^^‘■■* * ''**** 
names of the diferts of fend are inferted, but thofe alfo ofin^gypt, 
the places mod; important to commerce, as Tagaza, Ganu- 
fia, &c. 

The kingdom of Prefter John extends in Nubia ab oyf/o Extent of Prefter 
gandiH (Cape GardefanJ usque ad jluvimn auri. Bianco like- 
wife fets down the kingdom of Preder John in Africa in 
the fame manner, fo that the Portugaefe are not the fird 
who have thus deferibed it, Ada does not prefenl fewer Camps of the 
(ingularitiej. In Afia Minor the camps of the Tartars are 
reprefented ; Tartaria reges maxima, qua Tartari cum fuis . 
jumentfs et bohus excurrunt, civitatem ex muUiH tentoriU et 
carutes Jituant, India is divided into India Jhperior, where the divlfions of 
the body of St. Thomas is found, and many chridian king- 
doms, and India interior, in qua Cathai civitoi et magnijicanis inferted, 
Jmperatoris Tartarorum fedes. China is likewlfe inferled in it, and China with 
and its caphaf Cambaick (Cambahi Pekin) is alfo 
On the frontiers of little Bucharia at Organli, (Urgan^) 

* The Latin of the inferiptions in this paper is not very correCl:, 
continuo is ufed in them for femfur, and juxta for weina, the 
yfoxdfituani is alfo improper, and fome others, but thefe circurti* 

Ranees perhaps only mark more drongly the authenticity of the 
account. In the infeription relative to India interior, a fmsjl 
alteration has been made from the memoir in this trandation. 

The word magnijicanis has been formed from magm emit in the 
memoir, which being fo printed, evidently was an error,— 

. M2 dc 
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The route of de Organti ad Carihagium vadunt cdmeli V» qucduor frknfibus, 
Cath^*'Sie^^ caravans going and rctarning to Catbai ^ reprdentotTi 
country of Gog On the ealtern border the country of Magog *is fet 

the fitc of ^a- ** finally locut dcHidarum or paradife. 

radifc. . - • - . . . 
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Anah(/is qf Birdlime, By Mk Bvillon Laei&abros.* 
Sect« L 

I'he Origin and Preparation cf Birdlime* 

The fiibfiance known by the name and appellation of bird- 
lime, has been clalTed among the immediate pfoduflions of ve- 
getables. 

M. Fourcroy was the firfi peirfoh who confidered this mat- 
ter to be glutinous i he has defcribed it as a fpecics in his 
** Syfietne des Connoijfances Chimiqaesj** Vol.VIII. p. 306. 

Birdlime^ according to this chemifi, may be made of the 
berries of mifileloet or of the tender baric oF the holly, and 
feveral other kinds of trees, macerated in water. Although 
this fiibfiance appears to have been hitherto not examined with 
fufiicient accuracy, many qualities have been difeovered in it 
analogous to tbofe of gluten. 

Excepting a few chemical properties, mfni|oned In my 
*• Manuel d\m Cours de Chimie,^* third edition, 1 have never 
found in any work the leafi elucidation of the nature of this 
fingular fubfiance. 

M. Chaptal, in his Elemens de Chimie^'* fpeaks only of 
its preparation. , As the method preferibed by this chemifi is 
nothing different from that in the ** Matena Medica** 6f 
Geofiroy, and in the ** DiStionary** of Valmont de Bomare, 
' I (hall quote the article itfelf. « 

** The ancients made ufe of the berries of the mifiletoe of 
oak in the preparation of birdlime. The berries being firft 
boiled in water, were pounded, and the hot water was then 
poured off, in order to carry i^vyay the feeds and rhind. At 
prefent birdlime made bf the bark g( holly is preferred. The 
middle bark is made choice of, as being the moll tender and 


« Aunalei da Chlmie, Vol. LVI. 


green ; 
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gre^n: this is placed in a pit to rot, after which U is pounded 
in nuHlRi^^ilbUi jt beco^^ a pafte, and. is then wafted and bark lotted snd 
cleanled With' water* This fubftance has been confidered as pouaded, 
difeutEve and emollient* when applied outwardly.** 

It is already known that the miftletoe of oak is employed in Mifttoe of osk 
feveial *pharmaceaUca 1 preparations ; as* the univerbi water* ^ 
the antifpafmodic powder* Gottet*s powder* &c. 

Ih^ngland* according to Gooffiroy* birdlime is made of the Engfith u^e of 
bark of holly* He fays, Hihe bark it boiled in water feven or 
eight hours* till it becomes foft and tender. This is laid in Bark of holly U 
malles in the earth, and covered with (lones* placing 
layer over another-^the water having been previoufly drained ed* and kneaded, 
from the bark* In this ftate it is left to ferment and rot* du* 
ring a fortnight or three weeks* in which time it changes to a 
kind of mucilage. It is then taken from the pit. pounded in 
mortars till reduced to a pafte* wallied in river water* and 
kneaded till freed from all extraneous matters. The pafie is * 

left in earthen velfels during four or five days* to ferment and 
purify itfelf. It is afterwards put into proper vefielsi and thus 
becomes an article of commerce* 

This mode of preparation is not univerfally followed* as 
every county has its peculiar way : there are even thofe who 
make a fecret of the prbeefs; * 

At NogenUle-Rofrou birdlime is maiiufadured by culling Method purfutd 
In I’mall pieces the fecond bark of the holly* fermenting them 
in a cool placer^ttring a fortnight* and then boiling them in Hrft rotting and 
water, which is' afterwards evaporated* boilmg : 

At Cbmmerci and its environs birdlime is obtained from At Commerci. J 
feveral flirubs* as the holly* the wild vine (viburnum Umtdnaf 
Lin.) and the miftletoe of every fpectes. 

The beft is that made from the prickly holly* which is green* Beft ibrt from 
101 ; that obtained from the vibumufn lantana is of a yellowilh 
tint. In ufing this latter* the epidermos is rejected* and only 
the (econd bark employed. 

The birdlime which 1 ufed in my experiments was made 
from the fecond bark of hotly ; and on comparing it carefully 
with rbme 'which had been fenl me from Commerci* I found 
there was no apparent difference between them. I thought 
this pfecBUiibn eflcntial to obtaining greater precifion in my 
analyfis. It is well known that the birdlime of commerce is 
never in a pure 0 ate ; it is frequently ,a compoGiion of vege- 
table 
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Birdlime of 
commerce fre- 
quently adul- 
terated* 


The author's 
preparation of 
hirdlime. 


CijJraftciiftics. 


It becomes dty 
and brittle by 
cxpoAire to the 
aifi 

but vifeid again 
when wett^. 


By moderate 
heatitfufes. 


Strong beat in- 
flames it i 


table and anima! matter; fomelinies. il » even adulterated 
with turpentine, oil, vinegar, &a & was therefore necef* 
fary that 1 (hould be certain as to its purity ; ;.and by the fol« 
lowing mode, which I adopted, I obtained birdlime of the 
very bed quality. ,, 

Having procured a futficient quantity of the fecond bark of 
holly, I bruifed it well, and boiled it in vvaler for >four or five 
hours : (be water being poured off, 1 depofited the ba/lTin 
pits, in earthen pans, where it remained till roUe|i>,Or at leaft 
till it became vifeous, moiflening it from time Ao time with a 
little water. When it had obtained a proper degree of fer* 
mentation, it was cleanfed, by waihing, from all heteroge* 
neous matters. 


Sect. 1L 

Chemical and pineal ChareiBerifiict of Birdlime* 

Birdlime is of a greenifli coloufi and of a four flavour : it in 
gluey, Aringy, and tenacious* Its fmell refensbles that of 
] infeed oil. 

Spread on a gltfs plate, and eaepofed for fome time to the 
aSion of air and light, it dries, and becomes brown in colour, 
being no longer vifeous. When quite dry, it may be re* 
duced to powder, in which Aate it is totally divefled of its 
adhefive qualities, and only recovers them on. tiie addition of 
water. 

Birdlime reddens tinflure of tnrnfole. 

When gently heated in a porcelain veflel it melts, but does 
not become very liquid; it fwells in bubbles, which float 
upon the forface. This kind of fufton produces fmall black 
grains, which render the birdlime grumous; it produces a 
fmell very fimilar to that obtained from animal oils, on railing 
their temperature. 

If this fufion be continued for fome time, the birdlime 
aflumes a brownifli colour ; but recovers its proper charac* , 
tcriAics on cooling. 

Placed on red-hot coals, it burns with a brifk* flame, and 
creates a great deal of fmoke. 

Heated in a crucible of platina, it takes fire when the cruw 
cible is red-hot ; produces a lively flame, which rtfes to about 
two decimetres, accompanied with a €onfidq:able quantity of 

fmokcf 







fmobe* which eaCly to jihe chimney : Ihia coiaboftion 

alwayt tahea place, i^hlioogb the crocible he taken out of the 
fire. “ * . 

' A wliitilh refidue is left, whtc* is very alkaline and partly »Jka- 

foluble in walei^ Re-agenU demonftrate the prefence of ***• 
Ailphdte and nturialc of polafllf * 

. That part wbicK water could not take up, on being put Expejrinwiits on 
jfftcifiouriatic acid wai didblved with fome efferaefcence. «fi4ue* 

This liquid is copioofly precipitated by the oxalate of am* 
moniaj pruifiate of potafli gives a Slue precipitate* That 
produced by ammonia is of a pafly confiftence, partly foluble 
(n cauftic potalh ; whence may be inferred that the refidue. It contains fo- 
independent of the falls foluble by water, is compofed of the 

carbonates of lime and of alumine, with a fcnall portion of limcy and aiu- 

• ^ mine and iron^ 

iron. 

Water has very little infiuence on birdlime* On boiling. Water has little 
the matter does not compktely diflblve, but acquires merely 
a fmall inereafe of fluidity, which it Ipfes in cooling, and 
refumes its primitive confiflency* 

This water obtains no colour ; its flavour is at fkft inflpid, 
afterwards four, and it reddens tindture of lumfole* 

Evaporated to the confiftency of a fyrup; it becomes co- 
loured, with a mucilaginous appearance, which may be fepa- 
rated by alcohol* 

The adlioiB of water, tbei^fore, Js confined to the folutlon It takes opibme 
of a mucilnip^iKios fubilance, with a fmall portion pf the ex- 
tractive matter* 

It is not thus with rattflic,po<a(h. lU concentrated folu- 
tion forms at once with birdlime a whttifli magma, which ** 

turns brown , on evaporation, with a feparation.of ammonia* gives out ammo* 

, This coroppfition is lefsvifeid; it acquires a great degree"**" 
of bardnefs by exppfure to the air; and its fmeil and tafle are 


iimilar to Ihofe of foap. 

, It is .chiefly foIuUoin water and alcohol, there remaining The compound ^ 
but a few- vegetable dregs, Tfaefe foluijons are affeaed 
/ ftrong acids; but thefe kinds of decompofilions prefent no 
new phenomena to tbofe obtained with a folution of foap. 

' The moft feeble acids foften birdlime, and partly ^flolve it ; Weak acids 
yifhen concentrated,: they ad in a difierent manner. Sffoiye bird- 

Sulphprjcacid renders it black and charry : by addini^ pow- Wmt, * 

<d«fed to form a ibick magma, a fep«ation of 



BIKDLIME. 


148 

(ic aciJ and ammonia is procured. TfacKre can be no doubt 
but <hat in addition to (he acetic fl^%ita4ar;alty' pfOfant in 
birdlime, more is produced by the adtion^ the Sulphuric 
acid. 

Hot nitilc acid Nifrio acid, whilfl cold, has very little power over bird- 
•lid^forms^akhid^*"^ increafiiig its temperature, the mixlure turns 

of \sax: yellow, diflblves, and as evaporation advances fwells confix 

dcrabiy, leaving at lad a hard brittle mafs; Tilts tnafs, v^hen 
a fecond time fubrnitted to the a6lion of nitric acid, is di£- 
folved, a part being conveiled into malic and oii&Uc^ acids. 
By continuing the evaporation a yellow matter is obtained, 
cafily friable, yielding to the preifure of the fingers like wax, 
with a kind of elaflicity, and melting by of a gentle 

Jjeat. 

vhith fo!n-3 Potafh conibincsj^'ith this matter, changes its colour from 
wiih pot- to brown, and fonns perfeS foap* 

>Mrohol psrtully Alcohol partially ditToIvcs it, and Mcomes ycllowifb ; its 
diflblvca it^ tranfparency is diminifhed by the addition of water. 

On evaporating the alcohol to drynefs, there remains a yel- 
low matter clivefted of the greafy appearance, which yields a 
fvveet odour in burning. 

Cold muriatic Cold mufiatic acid has no aSion upon birdlime : when 
acid has litile [^^ated it turns it black. 

aaioii on bifd- _ . , . 

]]me. Oxrgenated imiriattc acid operates differently. Either by 

Oxigenated tn. noixing the gas with the water containing the lii|uid birdlime, 
lime «infider?' lliaking it ill a bottle with the acid in a vei^^oncentrated 
sbiy« dale, the following phenomena were equally obierved ; 

The birdlime quickly loft its colour, and became white; 
it was no longer vifeid, but divided into hard comped por- 
tionSf containing in their centre a quantity of birdlime, which 
the oxigenating principle had not reached. This non-oxige- 
nation may be attributed to the difficulty there is of preferving 
this fubflance in its liquefied (late in hot watcri whereby the 
operation of the acid is confined to its exterior furface. 
Charjfterlftics The chara6tcrifiics of oxigenated birdlime are — 

1 . It is capable of being reduced to powder. 

2'. It* is iiifoluble in water, eVen when heated. 

3. It does not become liquefied at a high temperature. - 

4. It will not turn yellow'i nor wilt it form a refin with 
nitric acid. 


Acfstous 





Acetous acid faftens Urdlime and diiToIvcs a certain qiian- 
tily t ike>1iquof^ acquit a yellow colour ; its iafle is iiiftrpid. ^ 

Carbonate of potalb produces no precipilatc ; evaporation 
gives a refinous refiduum, wUcIi cannot^ however, be brought 
to a ftale of perfad dryuenr* 

Cerfain metalRc oxides are eafily reduced on being heated Birdlime re* 

. •• • . “sr^ 

^Srai»vttreoas oxide of lead aflfttmes a grey colour, dilToIvea, Semi vitreous 
and forma with tl?e birdlime an emplafttc mafs. * 

Alcohol at 40 degrees, and boiling, difloTves birdlime To with birdlime, 
long as it is kept hot^ j| is clear, arid of a IranfpBrent yellow 
colour; but in proportion as the liquor CQol$i it becomes 
tmbid, 

A yellow matter may be feparated by filtering, which is and lets fall a 
much fofter than the original mafs ; melts in a moderate heat, 
difFuiing a fmell analogous to that of ivax, of which it feems 
to poflefs all the qualities. « 

The filtcfed' liquor is bitter, naufeous, and acid; precipi- fctainlagatefin^ 
tating in W'ater, and leaving on evaporation a fubfiapee fimilar 
to refin. 

Sulphuric ether may be confidered as the true iblvent of S^“lphunc ether 
birdlime : its aftipn on this fubflance is rapid, firft dividing it| 
and then difiblving it nearly in tota, (here remaining only ^ 
fevy vegetable dregs. The liquor acquires a greenifli yellow 
colour, and ftrongly reddens turnfole. On adding a *‘**^*^^“^J^*JJ^*rQ* 
water the milUnre thickens, and (he ether I'wims on the top ; iltionr ' * 
but if a fuilicia>t quantity of water be poured in to difl'olre 
the ether, a body of oil is . formed on the furfiice, bearing a 
confiderable analogy to that of lintfeed: this may be con* 
verted, by the afiifiance of the femi-vitreous oxide of lead^ 
into an emplaftic mafs. 

By evaporating the folution of birdlime in ether, a greafy Ether by evipo* 
Tubfiance is obtained, of e yellow cpiopr, and qf the 
of wa}(. 

Conclvfipn, 

From the ibregping obfervations it will be perceived how 
Ijttle analogy exifis between birdlime and gluten. 

*'4 fiwpio comparifon will be fufiicient to defignale the place 9**'®*’'** proper- 
jt ou^t to occupy among vegetable produflions, ^ bii^litiiCf 


Birdlime 
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BiVdli'me is vifcid^ elilftto; dries A little in the air, by ex« 
pofure to which it becomes brown ; l)tet is not gendered 
and irrecoverable like gluten. 

. It meks in the fire, fwells, ^nd burns with a vivid blaze ; 
but does not difFufe that animal odour wbtcb is to be obferved 
in gluten. 

Water will not difiblve birdlime; it merely tlie 

mucilage, the extra^i^e matter, and the acetic acid. 

Alcalfes dilTolve it; when concenlrated^ they convert it 
into foap. 

pilule acids (often and partially difiblve birdlime. 

Concentrated fulphuric acid renders it black and charry. 

Nitric acid turns its colour to yellow, converting the fub* 
fiance partly to malic and oxalic acids, tind partly to refin and 
wax. 

Oxigenated muriatic acid renders it white and folid, con^ 
diluting oxigcnated birdlime^ 

Alcohol exerts but little action upon birdlime; itdifiblves 
the refin anddefiroys the acid. 

Lafily^ fulphuric ether difiblves it entirely. 

Htcapitulatioji Birdlime^ therefore, diifers from gluten, 
wh rein it dif acelous acid which exifts in it. 

fiusfrum gluten . being very (lightly animalized. 

3d. In the mucilage and .extradlive matter which may be 
obtained from it. 

4(h. In the great quantity of refin which miy be obtained * 
from it by means of nitric acid. 

5th. In itsS folubility in ether. 


X. 


Method of purifying OiU By M. Curavdeav,^ 

The purification ^ he purification of oils for combutlion confifis folely in 
r**c!aiiT^ fo i" clarification : It is only fince Argand's lamps have come 
* into common ufe that thisfubject has received much attention. 
There are many procefies tor the purification of oils, but 
all are not equally good ; and thofe who fell purified oil make 
a fecret of the method of purification. 

* Fiom Coura complet d' Agriculture; Teme XII. 

However, 
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Howeirer, as the art .of porifylng oik ought to he known 
by Ihoftr.who nianukii^uro 4beiu^‘‘ the.proceffes, which are 
coniirlered the moft economical and fiinple^ iliall be here 
mentioned; by which information they will be able to obtain 
that profit wliich^thofe now make who follow this fpecies of 
induftt^ after them, 

* The^rocefs for* the purification of oil by fulphuric acid* Procefi by fuU 
N^hiclnfcllows, is Uule diiferent from that publilbed by bribed **** 
Thenard* 

To one hundred parts of rape oil one part of fulpluiric acid Sulphuric add 
is to be added, diluted with fix times its weight of water ; *thc* 

the mixture fhould be ikonglyagitated^ and as foon as this is mixturcitr jngly 
completely finifhed* it is left ftill till the oil becomes clear ; 
when it is perfedly clear the porification is effedled. 

There remains at the bottom of the vcfTcl an acid liquor 
fomewhat coloured : the oil is to he fepar^ded from the fedU 
mcnt; and in order to be certain that ino acid is retained by fedknentj puw* 
the oil, fome ounces of powdered chalk is to be addcaj,; 
mixture fhould then be fliaketi, and the oil again left quiet 
to fetile, to fettle. 

The adion of the fulphuric acid in this procefs confifts in 
depriving the oil of all its humidity, although it is itfeif mixed 
wkh water, and in feparating from it a mucofo-exlradlive The addin this 
fubftance, Ihe prefence of which diroinifhes the energy of the 
combuftion of the oil, covers (he wick with charcoal, and traftife matter 
produce It is then on the abftraaion of which bjurw ^ 

principles foreign to (he oil, (liat its quality of giving a good combuftion, 
light depends. 


Another Melhd, 

The next procefs to be deferibed has been followed by fome Procefs by flour 
manufacturers, who have bad good fuccefs with it, *”** 

To one hundred parts of rape-feed- oil ten parts of water Flour and water ♦ 
are to be put, to which one part of wbeaten flour has been 
added ; the mixture is to be well agitated, and then to be agitated, and 
heated until all die wuter added has been evaporated, ^^adon'i^AhV 
more properly, until the oil has ceafed to have any union contained mat-* 
whb the fubflances which it held in fufpenflon : In this ftate 
"'it becomes purified; and at the end of twenty-four hours U u u*cksr[ 

Ja very clear^ and does not difier at all in quality from that 
prepared by fulphuric acid# ^ 
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The heat ihduid In practice of tliis lad procefs, care ihould be taken to 
heat (he oil gradually, and not to laifo its temperature above 
80 degrees of. Reaumurs thermometer, (21(2 Fahrenheit) 
This heal is fufficient to ehedl the coflion of the flour, and ot 
the mucofu»exlra£live matter contained by t|^ oil $ a greater 
degree of heat would colour the oil, and deprive it of kheap« 
pearance moil favourable to its fale. ^ 

M. Curaudeau was led to this procefs by an obfervatiofi, 
*b ^fbfcrvtn cvcry one may like wife make. It is well known that 

ihe fiparation”^ the fauce called meited butter, when too much boiled isfepa^ 
of white fauce rated Into two parts, one which is (hick and occupies the boN 
ftancetwhen tom of the vefleJ, while the other part is clear and floats above 
much done, (he hrfl : The lower fubfiance is the cafeous part of the butter 
united to the flour that- has been added to the fauce^ and which 
the adion of the Are has feparated from (he oil^; The upper 
fubflance is the butler deprived of all foreign matter ; and in 
this date it may be called butter* 


he applied 
gradually, and 
ibould not 
exceed So* 
Kciumur* 


'M, Curaudeau 


XL 


On a peculiar FlvStuniion of the Hirer Dordogne, called the 
Majearei, By Af, La grave Sorbie*.' 


T'hE peculiar movement of the waters of the River DordognCf 


The mafearet vs hich i$ called the Mofearet, takes place twice eoeh day in the 
when rhe waters u-’fl/r/'s are low, which is an etiential 

are low. condition, A fimilar motion alfo takes place on the river Ama- 
zons according to the report of M. de laCondamine, when it is 
The Pororoca of named the Pororoca; (he fame is alfo perceived at the Orcadcs, 
theAm«j«s north of Scotland, according this author: and M. 

a like occurrence oorbie has teen accounts in the publications of lome voyagers 
of its likewife occuring in foroe of the rivers of Hudfon's 
Ci Hudfons *b7y! and alfo in the Milfithpi. 

and in the It IS nol furprifing that this phenomenon does not happen 

in all rivers; it is not always feen even in the Dordogne* 
I'Vom (he niofl exa£t obfervation, if the fommer is not dryi 


and that the waters are not low to a certain degree the Maf- 
caret does not appeif, It rarely occurs in winter ; it however 


Jcurnal de Phyfiqup, LXL 286, 


fo^etiines 
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iometinieft lakes: place darrng very iiard froft^, when the cold 
has diitimtlhed the watdrs by the formation of much ice; 
but this happens very feldbih^ and has never been more than 
three timeSj in feveral ages« 

There is a manmUM of ddpreflion in the waters neceflary The mariners 
to its appeararfbe ; Vjifherefore the mariners in the neighbour- 
v{mod Bourdeaux are in the habit of talking of it fome- iownef> of the 
what in ifth manner, *• The waters have fallen fo much, the 
tide will encreafe to day^to fuch a height, we (liall have a 
Mafcarel^% andihey load their barks accordingly, and lake 
precautions to avoid it. The manoeuvres of ihefe mariners 
have caufed fome naturalifts in the vicinity of Bourdeaiix to 
obferve long iince, that this phenomenon mull depend on a 
natural caufe, con nedted with the bed of the rivert fince thefe 
men can foretel, without being fcarcely ever millalcen, by the 
deprelHon of thb water, whether the Mafcaret (hall appear 
or not, although fometimes it has not appeared before for fome 
years, becaufe the rains have prevented the waters from di- 
minifhing to the necetfary degree. 

No one has yet tried to explain the caufe of this fingular no tccount of 
fact, not even M. Condamine, or if there be any works on 
fubjedl, they are unknown to the author though his fiudies have pubUthed* 
been particularly diredled in the line ere fuch information* 
might occur, and he has read much. In order to enable others 
to account for the fadls, he mentions thofe which relate to i t fuch 
as he has himS^^^feen, and fuch as ho has been told have been 
witneffed for feveral ages, 

Xn the fummer, or, more properly fpeaking, when the waters 
are low» there appears at a little didance from (he jun6lion of 
the Dordogne with the Garonne, or at Bee d’Ambes, an ac- It confifti of an 
cumulation of water, like a promontory, on the (bore, which 
is from the thicknefs of a (on to that of a fmatl houfe, and appears firft at 
which rolls along with fuch velocity that no horfe, whatever 


might be his I'peed, could keep up with' it. It follows the and ruflie* up 
direAion of the (here, and makes a rood frightful noile. The g^at vejoclt^ 
h«rfes and oxen, which feed in the meadows near the river, and a tright/ul 
run away with their utmoft fpeed exhibiting the greated the 

ror ; fo much fo that they remain trembling a long time after, cattle, 
and cannot be driven back but with much difficulty. The 
ducks and geefe have alfo been feen to precipitate themfelves ' 
into the reeds aj Us approach, with the greated fpeed and af- • 

• •' ’ frigh^ • 
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frlj^ht, and lie fiat there, without being able to come out, 
TcTs^alon *thc bodies^, which lie in the way of^Hbe Mafcaret are flruck 

river, ami’diivcs '^ ‘th fuel) force, that the piers, built for the ufeof the 
"f* along the Qioreare demolilhcd, and fome of the flones 

them, which, compofc them, although very large^ are driven away 

than fifty paces more thaiivfifty paces ; the ftrongeft trees are tom u(i by the 
fears up large barks which it meets are not only funk, but broken . 

treesby the afunder, clpecially if they are near the fhore, or^ave tffiy 
and^breaks vcfl* beneath them. Vrom the place Called Su 

tels in pieces. Andre (See the lower part of Plate IV.) on the river, the 
Above St. Andre Mafcaret forms itfclf fnlo waves which half its breadth as far 
waves, above '‘P Caverne; ll.erc it diiappears tor a (hort time, to appear 
irs*o'’*naU‘o*' between Aique and Lile like a promontory, and then 
in waferagSir^ returns into the Ibrni of waves as fer on as Terfac ; at Terfac 
above Liie, at iiregains its lirfl appearance, which itonly quits at Vayne; from 
^ins Vayne it proceeds along the bank as far as Frnnfac, thehoufe of 

appearance j M. de Richelieu; from Fronfac it occupies the whole breadth of 

occ^*^s*Ae river, pafles with a terrifying noife before the village of 
whole breadth Libourne, throws the road for velTels belonging to this village 
b*Jforc confufion, and afterwards appears at Genifac-les Rcaux 

Sftoorne with Pevrelite with but very little force. The whole palfcs 

noUc, in the courle of feveii or eight leagues. 

Pcyrefitc. * following is the account, v\'hich M. la Condamine gives 

Account of the of (he of the river Amazons, I he comparifon of the 

Amaion^ss” which with tliofe of the Mafcaret will tend laefta- 

blidi llie theory of ibcfe phenomena. * 

In his voyageto the river Aipazons, page 193^, he relates, that 
between Macapa and Cape-iPort^, where the- channel of the 
river is moft conhned by the iilands, and efpecially oppofiie 
the mouth of (he Arawary, which joins the Amazons on the 
north fide, the flowing of the fca exhibits a Angular pheno- 
menon. During the three days next the full of the new .moons, 
the times of the higheft tides, thefea, inlleadof taking almofl: 
Iix hours to rife arrives atitsgrealefi heighlh in one or two ml* 
nutes ; it may be conceived that this does not happen qqiefty; 
Its noife heard there IS heard at a league difiance a terrible noife, which an- 
diftance. nounccs the /^ororaca, which is ihenamelhatlhe Indians oflbefe 

It advances in parts give to this frightful flood. In proportion as it approaches 
each twXe^ or encrcafcs, and foon an accumulation of water, like a pfo- 

fifteenfccthiiih, montory, appears from 12 to 15 feel high ; after that another 
is feen, then a third, and fometimes a fourth, which follow 
' 2 each 
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each other clofely^ and which occupy (he whole breadth of 

the cbanne). Tht^b wavett ^advance with a prodigious rapidity, wliriih ruth 

break and overturn every thing which oppofes them. I imve 

leen in fume places a large extent of land carried away, great und overturn 

trees torn up by thwoots, and ravages of all kinds committed ; 

vevery where that they pafs the banks are fwept ctean; the Jhem, catry^* 

V^noes,. Jhe pirogues, and even the barks can only efcape their iJ*&e por- 

fury, by an^oring*|in deepwater.. After having examined 

this phenomenon with attention in differcyit places, 1 have aU up trees by the 

ways remarked that it only lakes place, when the rifing flood 

is engaged in a narrow channel, or meets in its w'ay with a in narrow chm- 

bank of fand, or a (hallow place, which occafions an obflacle 

to it ; that it was in thofe places alone (hat this impetuous and low pLces. 

irregular movement of the waters commenced, and that it 

ceafed a little beyond tlfe bank, when the channel became 

deeper, or grew conliderably wider. It il fRid that fomething it ceafed where 

(imilar toihis happens at the ides of the Orcades, at the north ^-hannel 
■ ■ became deeDcr 

of Scotland, and at the entrance of the Garonne, (it lliould be or wider. " 
the Dordogne), in the vicinity of Bourdeaux, where the ef« 
feds of thefe tides, is called a Mafcaret** 

It appears from what has been cited from M* Condamine, 
that the efleds of the^Pororoca are almoft the fame as thofe of 
the Mafcaret* Neverthelefs there is a marked difference be- Kffcrcnee be- 
tween them in this refpeflf that on the Dordogne, two kinds 
of floods take place, one which extends over the whole river, Fororoca* 
and is (imilar fd that which M. Cumlatnine has obferved, 
and the other which ranges along the fliore, rolling more over 
the depofits which the Waters have left, than in the water iduif. 

He fays pofitively in page 194, that " at one or two leagues 
a frightful noife is heard, which announces the Poioroca; as 
it approiKrhes tlte noife encreafes ; and foon an accumulation 
of water appears from 12 to 13 feet high, and then another 
that follows, which occupies the whole breadth of the chan- 
nel'*# On the Dordogne the Mafcaret rifes with great noife, further particu. 
fomedtnes along the coaft in an elongated accumulation, and 
fometimes in the form of frighifol waves, which extend ov'er 
the whole river ; when it follows the (hore it only appears in 


the re-entring angles, and on the fatid banks, as is deferibed 
in the ftetch of the plan of ihcliver, which accompanies this 
fibcoant, and which takes in the whole extent where the ef- 

f^Os of the Mafcaret are perceived. The parts covered with Defcriptian of 
* (mail flt tch of 

the courk wf the 



OF 


Jhf afcaret in the 
rSver* 


The tide is the 
ptimary caufe 
of the Mafcaret. 


The courfe of 
the l^ordogne 
dcrfcttb^’d, to 
acc.)imt for the 
Mat'cjret^ 


fnlall points, indicate the fand banka vFhere the Mafcaret alwaiys 
commences; the parts occupied 4>y fmall linea, are the places 
where the waves occupy the whole breadth of the river. The 
clotted parts indicate the re-^entring angles, where the fand 
banks are found which are depofited by t^e counter^current* 

It is here; principally that the Mafcaret. rolls with all its fury / 
over the mud of tlie river. On the banks the ialienk^ngl^y 
are the places where the Mafcaret quits tfbe (hofCoccupies 
the whole river, and runs upwards, accompanied by many 
confiderable waves, which facceed each other, till another 
re-entring angle occurs, where it again refumes its tirfl form. 

It is thus that thefe who dwell in the vicinity of Bourdeaux 
witnefs without emotion twice each day, when the waters are 
low, fo extraordinary a phenomenoii> without any one thinking 
of examining into the caufe of it, or even of communicating 
the particulars to natiiraltfls. 

The primary caufe of this rifing of the water is the fame as 
that of the tide in all rivers; and if the Mafcaret occurs on very 
few rivers, . it is becaufe their beds are not formed in a manner 
neceflary to produce.it, and have not the fame difpofition as the 
Gironde and Dordogne: they have either too little or too great 
a current ; their waters are not fufficiently low, or when they 
arc, the tide does not continue long enough ; finally the re- 
entring and falient angles are not fuch as they ought to be. M. 
Sorbie thinks he could tell before hand whether any river would 
be liable to fuch effe^s. from the form of its plan and the difpofi* 
tfon of its bottom ; and is of opinion that the caufe why more 
rivers are not fubjeQ to the Mafcaret, depends entirely pn the 
fliape of their beds, and not on any particularity in their tides, 
The pliyfical caufe of that on the Dordogne appears very fimple, 
M. de la Condamine fays, that on the Amazons it is always at 
the narrow parts where it is obferved. The caufe is not the fame 
on the Dordogne, for there is no narrow parts in almofl' its 
whole courfe : it is nearly every where very rapid, and of 
fmall depth, as all thofe rivers are which have much current. 

It forms, as may be feen in the plan, many turns and windings; 
and has few illes : but at each angle a bank of fand is depo« 
filed: It defeends, notwithftanding tliefe windings, almoft 
from the eaft to the north- wefl. As far as Bee d^Ambes, where 
it unites with the Garonne which is much more powerful than 
it, and they form together that beautUttl arm tf the fea, called 

the 
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ihe Gironde. The (wo rivers* then defcend together from 
Bee d'Ambes lo» ihe fei m a diredlion from the eaft to the 
north- weft. All the waters which arrive from the arm o( the 
fca or from the river, ad’* ^ce in a ftraight line with abundance 
into th^ mouth of^the Dordogne^ inftead of mounting up the ^ 

N Garonne, which runs alnioft noi th and fojith as far up as Bour- 
Meaux^ The greateft part of the waters which are advancing 
to the Gardnne, dpght then, when the current has taken its fupp Ted to be 
courfc, to run up the Dordogne at the ^jeginning of the vvatwl on their ^ 
lince its velocity does not allow them time to turn up the Ga- way to the 
ronne ; and thus the water which ought to go to the Garonne, 
running up the Dordogne, form by their abundance, this effedl courfc up the 
which Condamine recites : He fays that *• the tides, which I^ofdojne. 
ufually lake fix hours to rife, arrive at their full height in'^one 
or two minutes''. But on the Dordogne, the tides never come 
to their higheft level in near fo (liort a lime, even when the 
waters are iow*eft ; but in one or two minutes they encrcafe 
confiderably ; which encreafe is probably caufed by the waves 
which arrive aim oft inftantly ; and the flood raiflng their maifes 
of water above their natural level, leaves them there to aug- 
ment the wafer in the bed of the river in 'proportion to their 
bulk. I After the Mafcaret has pafled, Ihe waters of both rivers 
encreafe in the fame gradual manner as thofe of all olhe*: 
rivers. 

M. Sorbie tikewife thinks, after all, that ihetideol the Gironde It may a’fo be 
may be tlie caufe of Ihe Malcarel on the Dordogne, for it pours 
US waters into the mouth of the Dordogne in alirioft a right ronde rulhmg'ia 
line; this arm of the fea being at leaft fix times larger 
deeper than the Dordogne, ought at the flood to carry up fuch the Dordogne, 
an abundance of water, as could not enter into the bed of this 
river without occaftoning the accumulation of waters deferibed. rjver, 

The phyfical caule then of the Mafcaret is the confiderable 
mafs of water which arrives from the Gironde into the mouth 
of the Dordogne, and the fmull depth of this river ; fince it 
is known that in rainy feafons, and when the river is a little 
encreafed in fize, this cifcuinftance never lakes place. 

M. Sorbie remarks in conclufion that the facls related ftiew remaiks on the 
evidently that the flowing and ebbing of .the ^des of fivers 
are different from Ihofe of the fea ; that the ebbing and flowing cawfed by the 
of river*, are only fecondary effc-a* ol ihe tide* of the 
that i* to fay, ,that Ihe waters ot the fea only form a dam to .crots thrif 

Vot. XIII.—FiKRtjARV. ISOC. N . thofe 



158 


SECKET LOCK. 


Pirquifitloil 
upon locks - 
The common 
lock. 


Bolr^ key, 
wards, pick- 
locks, ^eicton- 

keja. 


tbofe of the riveri# and that the rivers form hy the abundance 
of their waters, Ihofe rapid flood-tides whichcare obferved ou 
the great rivers, fuch as ihofe of the river Amazons, which 
afeend from 5 to 100 leagues, Ihofe of the Senegal, which 
advance aUnoCl as far up, and thufe of o^er rivers almod 
equally confiderablc. M. Sorbie thinks t[iat the Mafcaret, or 
the Pororoca, have altogether the fame caufe as the flood-tide^ 
of rivers, and though Tome flight fecondjf/y efleds occur, 
fuch as thofe related,^ that all arife from the fume phyGcal 
caufe. 


XII. 


Deferipiion of a fecrct Lock of ten thovfand Combinations. 

W. N. 

The common lock ufually confifts of a boll, which requires 
a particular inflrument, called the key, to pufli it backward 
and forward ; and in order that this bull may be inaccetlible to 
violation, certain impediments or obflacles, ufually called 
wards, arc interpofed between the key-hole and the bolt, 
vdiich make it difficult to open the lock by any general or 
common procels. The general procefs for picking a lock, of 
which the key has not been feen, coniifts in operating upon 
the bolt by a final I bended inflrument or wire ; or clfe by en- 
deavour’iig to difeover the pofition of the wards by an unper« 
loiuled key, on the face of which fume toll or plaflic matter is 
lodged. And when this tituaiioo is once difeovered, it is not 
dillirult to file aw>ay fo much of the key as (liall allow it to 
pal's, or die to fdect, out of a number of tkeielon keys, one, 
of whirl) the form lhall admit ot its palTing through the lock. 
There are many locks fo titnated, as for example in the vef-- 
tries of churches and other Iiule frequented places, as to ad- 
mit of thi.s flow operation; but it mufl at the fame time be 
allowed, that the Englifli market prefenls locks of a number 
of dilferent conftru6lions, which can neither be picked nor 
analyzed by the procefs here mentioned. Nothing is more 
common, however, than for keys to be enlrufled out of the 
bands of the poflefTor, or to be hung Up, or cafually laid dowrn 
or mitlaid. In thefe circumfiances their figure.may be taken 

with 
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With Vrax, like the impreffion of a feal, or. more fpeedily hj 
ihdentatkm upon a piece of moiftened paper« or by vilrious 
other means ; and it muft be admitted, that very little fkill is 
required to enlarge the openings of a common key, fo as to 
make jjl pafs the wards of a fuperior lock. 

Thefe necfclfary gind unavoidable imperfedtons of common SecreC locks ; 
locks, have long ago led to the introduction of fecret locks, 
which are fo col^ruCted as to require fome particular mani-tion. 
pulation in openltog them ; fuch as (hat the key (hould be 
turned twice rounj, or that it Hiould be turned through a cer-« 
tain fpace in ope direction, and then back again ; or that it 
Ihould aCt upon fome delicately refifling piece, very likely to 
be difregarded by an uninAruCled potfeflbr of the key ; or (hat 
a number of vifible parts fliould be placed in fome determined 
order, before the common procefs of opening, eilher with or 
without a key, can take place. Upon all thefe contrivances 
one general remark may be made, namely, that the pofTetfor 
muft always in perfon open his own lock ; foaif this be to be 
done by the mere praCtice of a fecret without a key, his cabi- 
net becomes for ever open to him who, by communication or 
otherwife, ftiall pofTefs that fecret ; and if a key be ufed, his 
lock, as to that perfon, becomes as fubjeCl to violation as a 
common lock. , 

In (he mechanical confideratlon of a fecret lock, we may Methods of vlo- 
fuppofe the conftruClion to be entirely unknown to him who d»em. 
is detirous of opening it. In this, according to (he experience 
atnd fagacity of the operator, the difliicuhies w*iU be greater 
or lefs, and a very (liallow conlrivai>ce may occafionally pre- 
fent a greater obftacle than* a much more elaborate ftrudture. 

But if w'e fuppofe the fyftom of the lock to be known, but 
the particular conditions of opening it to be fecret, the ex- 
aminer Will then lake for his guide the probable circumftance 
that the ie-a6lion of the parts may feel confiderably different, 
when they are duly placed for opening, than when their fitu- 
ation is fuch as to prevent that effect. By this clue, and by 
careful examination, moft of thefe locks may be opened ; and 
it IS remarkable, that (he better (he woikmanlliip the more 


cafy it is in general to make (he intended difeovery. 

The following are the conditions which appear to me to be Conditions of g 
necetfary in a lock of th* moft perfed kind ; 

. N 2 1. That 
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]. That certain parts of (he lock (hould he variable In pofi- 
(ion through a great number of combination.^, one onl^r oi 
which tliall allow the lock to be opened or ihuU 

2. That this lad mentioned cortibination thould be variable 

at the jileafure of (he polletTor. ^ 

3. That it thall not be poflible, after the lock is clofed and 
the combination diflurbed^ for any one, not even the makei 
of the lock, to difeover by any examination y-hat may be the 
proper (ituations of (he parts required to op&S the lock. 

4. That (rials of this'iiaiure (liall not be capable of injuring 
the work. 

o. 'rhat il (Irall require no key ; 

tS. And be as eafily opened in the dark as in the light. 

Tirefe conditions are in loine refpefis liable to the inconve- 
niences already mentioned. I would therefore add the fol- 
lowing conditions : 

7. That the opening and (Imtting tliould be done by a pro- 
cefs as (implc as^that of a common lock. 

8. That it diould open without a key, or with one, at 
pleafure. 

9. That (he key-hole be concealed, defended, or inac- 
cetlibic. 

10. That (he key may be ufed by a dranger without hb 
knowing or being able to difeover the adopted combination. 

1 1. I'hat the key be capixble of adjuftment to all the varia- 
tions of the lock, and yet be ilmplc. 

12. TIjal llie lock dioiild not be liable to be taken off and 
cxatniiiccl, whether the receptacle be open or fliut, except bjr 
one who knows the adopted combination. 

a In medilating upon (his mechanical problem, I have lliought 
of various conftrudions,- but have not yet matured one in 
which all the above conditions are ccunplied with. The lock 
delineated in Plate 111. poffeffes the lirll tix reqiiilites. Fig, 1. 
reprefents the plate of the lock, of which the other tide is teen 
at Fig, 4. In this lad figure the middle piece is a handle or 
knob, reprefented Fig, O’, which, when turned, ferves to 
flioot the double bqUp Fig, J , by any common connexion* 
In th(‘. actual lock this bolt is carried backward and forward by 
a pin danding out of Fig, 2, foon to be deferibed. The other 
circles in Fig, 4, are handles, rcprelenlcd in Fig, 5, which 

ferve 
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ferve to 'move tlic four wheels feen in Fig, 1 . Thefe wheels Defcription of » 
have tw'elve t^elh each, and are fattened center-ferews, 
each upon a flat wheel of the fame tooth ; but having only ten 
notches a^ually cut, a*? is feen in the right hand upper corner, 
where aone of the upper wheels is taken off, and is fliewn at « 

Fig. 3. Thefe i)p|ter wheels have their toothed part conh- 
derably higher Uian the interior or flat part ; fo that they 
would be contratKwheels if the teeth were cut quite through. 

But this is not ihA cafe, except with ^wo of the notches, as 
may be feen in th^wo lower wheels mf)re particularly, and 
alfo in the others/ The upper wheels have alfo two of the 
notches between the teeth flopped up, as is fliew'n in Fig. 3 ; 
by which contrivance there are but ten fitualions for ferewing 
each wheel upon its correfpondent' under w^heel ; and thefe 
fltuations are rendered prccife, and all relative motion betw’een 
the two correfponiient wheels prevented by a fmall find feen 
Ki the uncovered wheel. Fig, 1, which fits into one of the 
notches «f the upper wheel when put in its place. The upper 
wheel has a number on each tooth from I to 9 and 0, which 
are of ufe for placing this ftud. The four under wheels are 
held in their fitualions by four fpring*catthes, which allow 
them to be turned, in one dire£lion only, by means of tlicir 
knobs or handles ; and w’hen any wheel is thus turned rounds* • 
llic finger and thumb will feel the flroke of the lever, as it 
fucceflively falls into each notdi, until the lever comes to rell 
upon the fmooth part. This very palpable indication then 
fliews when to begin to count, calling the firft hold or flroke 
of the catch 1 ; the fecond 2 ; the third 3, &:c.; and the lock 
is fo conftrufled, (hat when (he lop wheel of any of the four 
couple is put on with any number oppofite the ftud, the 
fame number counted by the catch will place the upper wheel 
in fuch a fltualion, as that its notches, which pafs clear 
through, will lie in a circle deferibed from the center or axis 
upon which the great handle turns. And therefore, when 
each of thefe wheels is put in its place, and (he numbers known 
(and regiftered, or put in the memory by fome artificial aflb- 
ciation, fuch as of the date of the year taken either backwards 
or forwards, &c.) it is only needful to move each of the four 
knobs till its catch has palfed the fmootli part, with a number 
of flrokes anfwering to its adjuflment, and the cirple indicated 
by broken (haded lines in Fig, 1, will be cstpable of patflng ’ 

through 
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PefcriptSon of 
nevr lock of 
combination. 


a (hroiigh the open fpaces of every one of the wheels. ' Fig. 2. 
reprefenis a contrate wheel, having its irregular •portions 
Af B, C, D, &c. Handing up above its plane. Thefe por- 
tions are parts of a circle equal to that denoted by the broken 
(haded parts in Fig. 1. The contrate wlnspl is to be, placed 
in Fig. I . with its face turned down ; and Jbeing there ft jewed 
with its center to the central handle, it ferves to open and 
(}nit the bolt, which it can only do when four Vvheels arc 
in fuch a (ituation as tp allow the circular ^Jge-pa;ts of Fig. 2, 
to pafs dear through their notches. Ifrany one or more of 
Ihofe wheels be turned fo as not to correfpand with its num- 
ber, it will be impofTible to turn the handle, becaufc every 
attempt to do fo will caufe one of the parts of fig. 2. to Hop 
in one of the notches of the wheels through which it cannot 
pafs. The method of opening the lock will therefore conHH; 
in felting each wheel to its known number. 

As the proper fltuation of each wheel is only one out of ten, 
it is nine to one againtl any operator upon this lock, that he 
(liall not fel the firH wheel right, fuppofing all the others in 
their due pofUions ; but it is (rue that he may try all round, 
and will come to the right place at laH. If (wo only of the 
wheels were deronged, it would be eighty-one to one that he 
Hiould not fet them both right; and he would be deprived of 
any trial round a fingle wheel, becaufe the other wheel would 
always hold againH him, and prevent his knowing when the 
open notch of the wheel under trial prefented illelf. Three 
wheels deranged would make the odds 729 to one, and the 
four would make the odds (5561. In the plate the combina- 
tions are faid to be ten thoufand, from an overfight m taking 
the ratio of ten to one inHead of nine to one. But this is a 
matter of no confequence as to the principles of the lock, be.^ 
caufe the number of teeth or number of vvheels are capable of 
variation. If a fifth wheel were added to this lock, the odds 
w'oiild amount to 590 t9. 

As the quantity cut from Fig, 2. is not more than was ne-» 
ceflary for the clear rotation of (he wheels when the lock is 
ftiul, this piece, when in every other pufitioni prevents the 
ttther wheels from bei^ig turned at all. 
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XtlL 

Ixittr from Mr. Alex. Crombte^ concerning tlit Caledonian 
lAieraty Society at Aberdeen. 

To Mr. NICHOLSON. 

SIR, - 

ni"' * ^ 

JL HE want ofSfocieties for fcienlific and literary improve-^ 
ment, has been lc«g felt in many coifliderable towns in Scot- 
land, and I bel^t'e In none more than In Aberdeen. 

The utility of fuch ihflitulions being fo generally acknow- Great utility •f 
ledged, it is truly a matter of furprize to find fo few of them 
in this kingdom, efpeciatly when the facilily of forming them rary improve- 
is confidered. Any attempt, however fmall, to promote the 
interefts of literature, and to difTufe moral, political, or philo- 
fophical knowledge among men of all ranks, will ever meet 
with the marked approbation of the fincere wellwiflier to his 
country ; and I am perfuaded you will receive peculiar fatis- 
faction in being able to communicate to the public the feebleR 
efforts which may be at any time diredled to fo important and 
defi ruble an objedl. 

In your Journal for December laft, a traveller has exprefled Reference to a 
his furprize to find no antiquarian or literary fociety, or tub- 
feription library, at Aberdeen ; and I agree wdth his remark, 
that thole who know the re ability of the place^ cannot 
fail to be aflonifhed at it. To account for fo Angular a fa6l 
would perhaps ■ ';< deemed prefumpluous. I have too much 
refpe6l for my >llow-citizens to attribute it to a want of tafic, 
but 1 cannot help blaming thofe amongd us who are qualified 
for fupporting fuch infiilulions, for their want of attention in 
this refpeft. 

The Profeffors of both Univerfilies certainly unite talents 
with influence and refpeflabillty, — It were to be wiQ)ed that 
they and other literary characters in town, had more concern 
for the improvement of the community at large, and would 
make fuitable efforts to promote it. 

It would be doing injuflice to the liberality of the proprie- The Athene uoi 
tors of the Athenaeum and circulating library, to deny Ihefe ?”** '’*’*^“**^*”* 
inftitutions their refpeclive merits and advantages. But 1 
apprehend that neither of them is fufficient to fupply the Jc- 

fideratum » • 
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Confi deration in 
favour of a pi o- 
prietory aHucu- 
tion. 


Subfeviption- 
library cflablifli* 
ed Keb, 1S05, 


at a very ixiodc- 
rate expence. 


A Phllofophicdl 
bncicry in c n- 
tc^ipUtion. 


fideratum mentioned by your correfpondent. The firft is prin- 
cipally calculated for the commercial part of the inhabitants, 
and thofe who have lime to lounge; the ffecond, *althoiigh 
comprifing much ufeful reading, is fometimes defective in the 
feleflion of the books, and affords little opportunity for the 
union of literary exertions. ? • 

A fociely whofe books are the properly of the Individual 
fubferibers, is far bettor adapted, not only forVidvancing know- 
ledge and bringing ufeful talents into not ice,, ^ut alfo for giving 
a favourable bias to th? puifuils of ingeniors young men of all 
deferiplions, to whom fuch a fociely is at I^U limes acceflible, 
from the finall expence attending iU Peoj^j^e become more 
folidly concerned in promoting the fuccefs of any feheme, in 
propdriioii as their perfonal inlerefts are interwoven with it ; 
and we may therefore conclude, that a man will take more 
ploaliire, and perhaps derive more profit, from reading a book 
which he contiders as his own property, than one only lent 
him ibr a lime. 

Imprefll'd with thefe confiderations, a few peifons in Aber^ 
deen intlilutcd a fubfeription-library upon the 22d February, 
1805, under the title of the Cdleclotnaa JJttrarj/ Sodetj^, Be- 
fides embracing all the periodical publications oi merit in Great 
Britain, our flock is enriched with a felcdion of llie mod ap- 
proved books, either prefenled by the members or purchafed 
from the Society’s runds : Which Society has incrcaled 

to upwards ol 100 members, and llie lifl is (lail\ augmenting 
in number and relpeclability. 

it is worthy of remark, that the trifling him of fix fliillmgs 
per annum is only required from each luhreiiber to 7 he Cale- 
doniitn Litcrurij Socjely, So inconfiderabfc an expence, con- 
Irafted with the great variety of ufi ful and entertaining know- 
Jedge to be derived from it, mufl form a very powerful re- 
commemlation in its favour. 

We have been informed with pleafurc, that many perfon;? 
in Glafgow, who are not members of the Society eflabliflied 
there, have contributed liberally to its fupport h\ giving boojts 
— an example worthy of the imitation ol others.* 

It is alfo in contemplation to infiitule a Philofophical Society, 
on a plan fimilar to thofe of London, Edinburgh, &c. for the 
purpofe of receiving occafiona! dillerlaliuns op a variety of 
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literary and ^ other fubjcftsf (o be depofited as the property, 
or, entered^ into the books of the focicty ; and afterwards 
publiQied in fuch manner as the focietv may dire^. 

. Should any of (he friends, of fdence in Invcrnefs, Banfl', 
fl^elerhead, or other j>laces, be defirous of eftabliQiing ficiiilar 
intiitulionit, we will moft chearfully furniOi them with a copy 
of our plan and regulations. ' 

We have* fineeiil with to fee every encouragement given 
to undertakings fo la^lable and beneficial, and have with this 
view made the prefeit ootnmunicalioii, to give publicity to 
ours through the mtytium of your excellent Journal. The in- 
fer tion of the ahov/ will oblige, Sir, 

With refpeCi, 

Your humble fervant, 

ALEX. CROMBIE, Pres. 

Aberdeen f Januaiy 2, 1 80G. 
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XIV. 

LeUer /rom dfr. James Stodaut, in Anfuer to a iHneJlion 
concerning the litfeci oj the Kitvous Oxide, propofed by Di\ 
Jleddoes, 

To Mr. NICHOLSON. 

Dear Sir, 

Or. Beddoes, in a paper on the medical eirefl of refpiring 
the nitrous oxide, publilhed in the lafl number of }our Jour- 
nal, refers to an account I formerly gave of feme unpleafant 
and rather alarming fenfations experienced alter inhaling that 
gas. He attributes the whole to hyfieria or nervous alfeclion; 
at the fame time fignilying a with that 1 would Hate whetlier 
or not that w’as really the cafe. In anfwer to this I have only 
to obferve, that if any fuch predifpotition lohyfteria did exfft, 
it watt wholly unknown to me. My general date ot health 
was as ufeal ; nor had any thing occurred particularly to afiV^ 
the mind. I bad often inhaled the nitrous oxide under cir- 
cum dances in every refpe^l fimilar (at lead as far as 1 can 
judge) and till that liipe, fe lar from experiencing any thing 

like 


Qu. Whether 
Mr. Stodart was 
nervoufly affect- 
ed previous to 
his feeling in- 
conveniPiice 
from nitrous 
oxide. 

Reply; that 
he was nou 
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Jilwo debllilj, the very contrary ef)e6l was produced ; namely, 
(niind and undifturbed fleep in the night, itdlowed by ftrcnglh 
aixt increared chearfulnefs on the following morning. 

Ixpcct/.tion that J very fincerdy hope the medical application of this 
Idcnurom^^^ traordinary agent, dire^led as it is by 4 he very a We hand ^ 
cniinVnrly nie- Dr. Beddoes, may prove as impor(an| and uTefui in medicine 
iui, &(;. jjjj intcreflingand curious in philofonhy.- 

I have not yet heard of its being triedVin cafes of fufpended 
animation ; it appears to be an eseperim^t well worth making. 
The fiihjecl is perhaps worthy of the aftenlioo of the Humane 
Society. 1 am with refpedl, ^ 

Dear Sir, 

Your's linccrely, 

JAMES STODART. 

Strand, January *12, ISOC 


XV. 

Def 'eriptum of a Statical I/ivip^ which maintains a Supply of 
()d to the Burner from a Refervoir, placed Jb loiv as to occa* 
/ion no Interception of Light. By A. F. 

To Mr. NICHOLSON. 

SI R, 

D. tcr'.ption of a I SEND }ou a ikeleh of an overflowing lamp, of which 
iicw (taticid the conllruclion will be eafily deduced from the figure. Its 
advantages are, that the llamc is fiipplied from below, and 
the light is not intercepted, but falls on all furrounding ob^ 
je^s as direclly as that of a candle. The upper part of A 
(fee Plate IV\) contains (he ufual apparatus of a lamp, either 
according to Argand’s confiruflion or any oilier; and the 
column or tube which fupplies the oil may be no longer than 
that fupply and the conditions of the (trudure may demand. 
The vafe below contains the oil, which is poured in, when 
needful, at the top of the column, by a funnel or otherwife. 
The eirtie round B, C, reprefenU a globular (or cylindrical) 
vetrel, liaving no communication with the vafe except through 

a necK 
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a neck or pipe D, proceeding downwards nearly to its bottom ; 
bat there is*a com (pa nication with the exiernat- air, through a ** 
perforation (reprefeoted by a finall (haded circle near B] which 
prevents tlie almorphere from interrupting the intended adtion* 

' The ligh^f)^ (haded Semicircle B reprefents an hefnifpherical 
folid capable of revolving on an bpristontal axis, fo ai to hang 
downwards and fill the lower half of the globe, when no 
fluid is prefent; (if it can be rai fed up by floatage into any 
other poUtfon, accoaViOg to the quantitj^ and denfit y of any 
fluid that may be pour'^d-io* 

Let us now fap|jf5re the veffel C to ccmtatn any fluid not 
more than half lU capacity, and . that the revolving piece B 
is of fuel) a weight as to be of half the fpecifle gravity of 
(hat fluid : it may then be eafily underflood that the piece B 
w'ill fettle into fuch a fltuation as (hat part of it (hall be im» 
merled in the fluid and fupport it in the veflel. exaflly to the 
height of. its axis. For the part of Ihelblid, immerfvd on one 
fide, is exactly equal to the fpace above the fluid in that fitu- 
alion, on the other fide ; and the greater part of B which is 
on one fide of the perpendicular will exceed the fmaller part 
on the other fide, by (xa6lly double that quantity. Confe- 
quently the immerfed part of the folid will be preflbd down 
by twice its own w'eighl; and this is exactly equal to the* 
weight of fluid which it difplaces; whence the body and the 
fluid will be in equilibrio. Let us now fuppofe the fluid lo be 
brine, at the fpecific gravity of 12, which may be poured in 
either at the lop or at the fide hole, and that oil of the fpeci- 
fic gravity of 9 be then poured upon it ; and it is manifefl 
that the oil will prefs the denfe fluid upwards into C, as rc- 
prefented in the figure, and that when C is half filled, the oi! 
will fland at an elevation above the axis equal to one half more 
than the height of the denfe fluid, mcafured from its furface 
where the oil pretfes upon it. And, when this adjuflinenl is 
once made, by putting in the proper quantity of denfe fluid, 
if any of the oil be taken out, or confumed by burning, the 
prefliire will be lefs, and the denfe fluid will rife within (he 
vafe. But this rife will not be attended with any depreffion 
in the veflel C, becaufe the level will be kept up by the re-, 
volving piece B, and confeqiiently the oi! iifelf will be pre« 
vented from falling as much as it would have done if this con- 
trivance had iu>t been applied. 


Ido 
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Defcnptlon of 
M nf'A ftjticjil 
litnnp. 


I do not difguirc (iie confideratioiif fliat as the oil dimtninies« 
die diflances between the upper' arrd ioiver fuf faces of the 
cleiifc fluid mufl diniiiiKh, and a propordoOa) dilferencye or 
rulirulence in the i'urface of the oil muff lake place. Th^ 
proper remedy for this appears to be tlfit the tower furface 
tbould be made as large as convenience virill that its 

rife and fall may be lefs. ' 

With regard to ibe difpofition and form oflhe^fpaces which 
are to contain the, oil, U i> only ncwtfuil to obferve that they 
may all be made fmall or narrow,- except that which is alter- 
naielyto be occupied by Iheoili and theyicnfe fluid* If the 
height of (he denfe fluid be 12 inches, (he lamp may /land 
-or 20 inches high, uling*^ fait water as above mentioned* 
There are various pradical objeftions to mercury ; but if 
tins fluid were to be ufed, the oil might be raifed ten times as 
high, or the apparatus, if required, might be eonfliu died with 
;i lefs di fiance between the furfaces.* 

lam, Sir, 

Your conflant Reader, 

A. F. 


X\T. 

J A fter from a CorrcIpondeiU rcHij'yin^ fomc Parliculars of jl 'Iijl , 
injormution ref peeling the Ftjhery of the North oj Scotland^ 

To Mr. NICHOLSON. 

SIR, 

Hli'N any important information is communicated (o 
the public, we have a right to cxpedl that it fliould be given 
with extreme accuracy; or at Icafl where any doubts exift, 
w ith filch a degree of diffidence and modc/ly, as may leave 
room for avoiding inifreprefentalion or fallhood. 

The contrivance for keeping a fluid at its level by a fcmi-cir- 
cular revolving iblid was invented by Robert Hooke. See Birch’s 
llith.iy of the Royal Society. A. F. has ingenioufly adopted it to 
a Jninp which c:^fls no fhadow. Hooke’s lamp is nearly as faulty 
as the cciniiKjn fountain lamp in this re^e6l. N. 


1 wi(h 
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I wifli an Enquirer^ .in your Journal for Dccc*mhf*r lad, liafl Erroneous in. 
attended to QiUt befpfo ntakiog what I conceive to be ahafty, jpIStng'thc" 
ill* founded (btement, rei'l^Hading certain inftnnces o/* tw//?f/>// <i(h?ries on the 
negligence In Jhme of oucfiflieries in tlienoHh of Scotland, which 
it is ray du^ ptefeiftr to controvert. — He Hates : ^ 

I ft, Thst>^&fti'eii(i|jst;i of Aberdeen, Banff, Peterhead, 

$:c. never think of Jrarrying their fifli along the coaft fouth* 
ward, which ibey ipighl do 16 tfOUh in twenty-four hours; 
or With a good bri/k wind to Berwijck<«U|»QO-Tweed, or even 
Newciltfilo-qpon-Tyne ; but w^on Ibeit relpe^tlve towns are 
fupplied; lltey tkrav) ^ihe remaii^der, npon ihe,dungidll for ;wtt- 
nureJ!** - * 

A fafl fo improbable as, the above, would . indeed, require From vavlmis 
no ordinary fliare of proof to gain credit to it, and I have the Ir' wealth 
falisfadion to affurc yoU that it is entirely without foundation* is negledted. 
The truth is, the number of bands employed in the fiQieries 
in the north of Scotland are fo few, and the encouragement 
given (0 enlerprize and fpecolalion in this important fource of 
national wealth fo fmalhvthat no more fi(h is caught than what 
fupplies 'he neighbouring towns. . But even admitting that 
more were caught, and that we could vend at Leith, Berwick- 
upon-Tweed, or NewcalvIe-upon-Tync, is it not to be fup- 
pofed (hat tinicrs of places neareft to thtfe towns could aflurd « 
to greatly undcrfellus} 

When the dog-fidi {Jquulus catulus, L.) appear on the coaft, Tlic dog-fiih 
our fithers catch a great number of them and dry them for their 
own private ufe (for none but Ihemfclves and the lower claffes fkln, and for 
of people w'ould ufe them) and like wife tbf the benefit of 
oil, which they yield in great abundance, and the (kin, which 
IS ufed for fmoolhing the furface of wood. After they are 
^drained of (he oil which (hey contain, behdes keeping a fufH- 
ciem number for ufe, they throw the remainder on their dung- 
hills, which produces a valuable manure. And no doubt your 
correfpundent may have iniftaken thefe for any other kitid of 
filh. 

He next obfefves; That at Arbroath, another cuflom, 
equally as extravagant in its kind prevails, and of which I have 
been a wilncfs; the crab fifhery is fo produflive, that after 
boiling them, the bodies of the crabs are thrown away, and 
the lar^e clai:;s only brought to table.” 


It w 
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AIR BLOWN FROM fiRLLOVVS.* 


The claws ni 
crabs only 
fold at Arbroith^ 
but thp bodies 
ire not thrown 
jway. 


Much profit 
might be dei ived 
hy a company 
if efiabliihcd at 
Aberdeen for 
exporting white 
fifii. 


It is indeed, generally the rale h^Sre, and in evei^ othe^ 
fithing (own, (hat (he fifners for lh6 moft part relaiti (he bo* 
dies of (he crabs, and only difpofe of the tfaws in the public 
niarkcls ; but (hat the former are thrown away, is by no means 
(rue in a! mod any inftancei for the (tAidfmen find (ihem of far 
more value in baiting their hooks; tHarl what they could get 
for (hem other wife. Indeed, ff it wcre^iiot for this porpofe, 
it is believed, few or no crabs wottid be caagbtTit alL 

Having thus endea^ared ta vindicate our fifhers from the 
charge of wafieful negligence^ wifich none W^o know thett 
will think (hemgttilty of; I eanbot conejude witboat eJtpreflP- 
ing my furprijse (hat no company has yet been eftabliQied at 
Aberdeen for exporting Wbite^filh. It is obirious frotn itslfek. 
ccilicnt (i (nation, and advantages, that very handfome profits 
could he cleared, if fuch an undertaking were once fet oit 
foo(, and weH conduced; equal, if not fuperior to the falmon 
iiQiingi which it is well known bas been greatly the means of 
enriching this place. 

If you deem (he above obfervations wojlhy a place in your 
iifeful Journal you will obligCi 

SIR, 

Yours rerpeflfully, 

A. L. 

Aherdtcn, January 3, ISO^. * 


xvu. 

ObjervaiioHS and En^uirku concermng, thc^ IJcat of Air blown 
from Bellows^ /Hy K. H. D. * 

To Mr. NICHOLSON, 

SIR, 

I BEG leave to mention a palTage in Dr, Black’s Ledtures 
BUck’t Icc™ ibe Elements of Chemiftry, publiflied by ProfelTor Robifon^ 
tujces. which occurs at page S9, Vol. I. 

Trie author is fpeaking of the communication of beat, and 
has, in (he former part of the page .accounted for the ap- 
parent coldoefs of a flream of air, hy its preventing the accu«, 
5 mulation 
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ttiulation vf aroiiod, our bocliea* by its impulfo and rapid 
fuccoifton, b^tb cof^bng o;ur clptbes fatler^ and carry ing away 
^L^ warokair itial; wa« lolangled in them. The Dodinr fays, that agitation of 
•Mhe fenfttlionof coldnefs* tborofore,, produced by wind, <>** 
agitated at{, is fo niuob ftronger than that produced by equally bodies, does 
cold air in a flagnaluA ^atc,. that we sue often perfuaded the 
agitated air is aduafly colder, until we examine it by the * 

thermometer ;• and }5r. BoeibsAve. thought the deception fo 
Aroiugy that he coatfived on experiment^ to remove it com^ 
pkudy (Boerhoave Elementa Chemlm.) He fufpended a 
thermometer m the air oi' a large room for fome time, .and 
noting tliie degree to which it pointed^ he then direded again A 
bulb of it a Arcam of air impaled by a large bellows in 
the fame roofn;«-that Aream of air would certainly iee( to a 
perfon who oppofed any part of his body to it> cpnliderably 
colder than the reA of the air in the fame robtn ; but the tker^ 
fnomeler U not in the leafi it. And it .would be eafy nor hotter, 

lo exhibit another experiment to Arew, that agitated air is 
nut made colder by agitation*. A piece of ice, for example, 
being fufpended in the air of a warm room, and blown upon 
by bellows, inAead of being thereby kept the more cool, as 
our hand would be, and preferved the longer from being 
totally melted, would certainly be melted fo much the faAer, » 
than when the air if allowed to Aagnate in fome meafure 
oround it,” 

. I lake the liberty of troubling you with this in confequence M. Winter 
of a communication from your ingenious correfpondent, 

Mr. Richard Winter, published in the laA Number of your gave oucheac. 
excellent Journal, where his experiment on the eAeft pro* 
duced on a tliermomeler by a blaA of air from a pair of 
bellows, diredly contradidls Dr. Black’s atTerlipn, tliat the 
thermometer is not in the lea A aAedled by it.” 

That there is great truth in Dr, Black’s general Aalemcnt Queftions »- 
of the fadl, of a blaA of air cooling a body warmer than it- 
felf, by atfording a continued feries of freOi fiirfaces to carry 
off the caloric, 1 have no doubt, and that it Aiquid have an 
equal effed in warming a body colder than jtfelf, feems 
equally evident, or by fupplying the colder body with caloric* 

But in the cafe of the thermometer being raifed four degrees, 
fas Aaled in rvir. Wirtter's experiments) we arc not told that 
it was of a temperature lower than that of the air of the 

room 
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room. How then, Sir, are we to reconcile tl&e refult of 
your corre(^iondent*s experiment wllh Dr^ Black^a all'erlioh, 
mentioned above ?— Are we to fuppoTe WaB of air ip have 

actually acquired an inCreafe of temperaiit^ end if fb, bow 
has it aajutred it? I hope your correboi^^t (Qioald this 
ever reach his ears) will not imagine { |(ie accuracy of 

his experiment; my only objcQ is, tiwi^arlng up a cit* 
cumftance, which at pfefent is to me at leafti not by any 
means lalisfaclorily^ accounted for. To wboni ,lben can I 
better apply,, than to you, if indeed I may vi^ure; to hope 
you may think the object worthy of ybur cobfi derat ion ? 
Whether that Oiall prove (he cafe br not, I muft always feel 
(in common with thoiifands of others) the '^be'neiit you confer * 
on the fcientific world, by the eafy mean* of communication 
of knowfedge to the public, which your Journal' afibrds, 

I have the honour to b«fi 

Sir,- , 

' Your obedient Servenf* 

k. H. D. 

Tunbrlilge, 

January 19, ISO^. 

P. S. I do not underfland bow the Tuppofed greater capa- 
^ city of a vacuum for caloric explains the fdi£U, whether of 
the rife of the mercury in the iherinomeler, or the melting of 
the ICC. ' 


Obfen atiom on the preceding Letter, byW.N, 

It Is dcfirabJe WHEN a quedion anfes concerning the difagreement of 
incn« thouWbe procefs obvioully indicated is to repeat the ex- 

repeated. peritneiUs ; in order that it may be feen what circumBances 
may have tended to pr<»duce miflake, or what may have been 
the real ditference Ixdwcen operations fuppofed to be the 
lame. Tliough 1 i*; ve not had an opportunity of doing this, 
1 have ncverlheier’i thought it proper to. make a few remarks. 
Agita^on When a body is immerled in the air, or irt any other fluid 
tog^^the^com iifelf in temperature, the body will acquire 

mon temperature the Common temperature more fpeedily (that is to fay^ it will be 
more fpccdily. heated or cooled more quickly) by agitating thp fluid, than if it 
were kit iindifturbed ; — ^iind this for tbe plain reafony that 
( more oi the particles at the original temperature will come 

into 
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Jnt with it in the lalter than in the former cafe. 

Tbdb remarlu Fni^eft ai^^^^ain the fads noticed by 
fS^ Bfi^iiaiive. ^ A^itaticm of the air is merely 
rupj^m,^ an^ n^t "^tbai either condenfed or rarihed. 

iMany /concur that' the capacities of eIa(Iio»Air is hcatc4 

ftuids^f hCat" by ifare1^dion> and diminilhed ^^***"^*^^®“* 

by condeniation ; jj^ofs of ^hi^*K we have by experiments 
in the air-pump ihp laie experiments 

of explofions produced in the chamber the cdndenfmg 
fyringe. If attend to this law, we* mnft infer that the 
^ inp^a p^f being fuddenly cempr^tfeaf by ft force 

p^rhig»^ to one twentieth of an atmoiphf^e or more» 

tsfill acquire an focrejafe of tempf^aturc} and if in this dif- 
Ppfition to give out beat, it be made to rufo ajpdnft the ball 
of a iherniom^ter^ it will he^t^the mercury^ rOivd ^qkittfo it to 
rife in the tube. No;w^^ iq^ order to reconcile both the ''Whence the 
rpfiiltr of Mr. Win^r,* and- of Boerhaave fo tralb, we mull be ^ 

jrpcoll^ that'i)ellow8^ like the Of^fgrimt^ tluvcller In ETop’s and die rcrootejJ, 
Fabfosii cdq Jidpvfr hot apd ^ojd % j^ine timi^ If the ther- ^ 

laometecsb^ held, very near tlpi^ aperture, tlWwarm air^will • 
heat , the Wjijujy Jmt if j^^Jbe. lie|d at a greater diflancet 
where the warm air has become j>lenlifuny mixed with cold. 

eifod qf j)ls,tep 9 peraturi^^ay ^ altogether inconfidentbie, 
while tfokt the agUatiea continues to be efiedlive^ that uj 

to lay, the thermometer if alr^dy at the common temperature,, 
will neither rife nor fall; if it be already hot the (learn j|iviU 
cool It ; or if cool the deam will beaJL it. 't’bus it is, to return 
to our traveller* that we breathe upon our 6nger3.be|dclofe 
to our mou|h vHhen we mean to warm them ; but when we 
wiQi to produce cold, we hold the fubjpfi at a difiance, and 
blow at it. « 

As the thermometer falls in the pneumatic vacuum, 1 lu^ 
pofe tl^ere may be fome mil^ahe in the pofifeript. 


VoL. XIII.— Feukuaky, 186 u. XJ 


Accoam 



m 


ECONOMY AT tiA. 


xviii. 






Ju'omit of the rerformance of the patent at 

^ in a Voyage" to the If eft India Iflande^, fotf^ 

ment in the Tackle aboard, proved qf grefl Mvm' 


*rr 


DefcriptlAll of 
the /hip's con* 
ftru^tion has 
been publi/hed 
in a former 
number of fliii 
work. 


The fubjeft 
proper for the 
Journal as con« 
talning an ac- 
count of an ex- 
periment in the 
arts important 
to the nation^ 
and on a great 
fcale. 


Ccntlemen who 
have a/liiicd m 
this experiment. 


The plan, mu ft 
»c of great life 
to the nation 
when adopted. 


J. W HiTifiY Boswell. 

To Mr. NICHOLSON. 

Peak Sia« 

As in a former nomber of yonr Journal yoirfevoorcd rob 
by inferling a dofeription of the conftru^ioo i^Jthe 
nomy, built according to niy patent, 1 hope ydii will alfo admit 
the following account of her performance at Tea, and of fotne 
other matters; of confiderabte utility 16 naval edneernt. 

Your Journal pnrtcipally devoted to ifte furtherante of 
the moft ufefuf of alt knowledge, that of experiments inl^itd^ 
fophy and the ArttI jind lfa nation which like Aia di^eiids on 
its (hipping Tor mdtt of, many advantages it enj^ya ovet 
the reft of the world,, what c^ponroents can be more impor* 
tant, or ought to be more IblereBIng, than thole which eon- 
cern this fubjefi? 

The experiment which has been made bn this ocqalion Is 
entitled to a farther fuperiority over other ufiial experiments, 
an account of the large fum of money required for condoAing 
it, which altogether rather exceeded 5000k and (m tbisoc** 
ca(ion it is but jufiice to mention the fpiril with which Wm. 
Luiliington, Efq* of this City, and Richard Griffith, Efq* of 
Dublin have came forward to affifl in making this experiment, 
whofe property the (hip principally is, (roy (hare of it being 
comparatively fmall to theirs}; to thofe gentlemen this country 
is chiefly indebted for proving a matter of great utility to its 
naval concerns, and wbicli fobner or later mufi be of the 
greatefl advantage to it. when the plan comes into ofe, though 
(he fpirit of the times may defer ibis period until it (hail ceafe 
to be of any beneiit to us, and others ibay reap the profit of 
Ihcfe gentlemens public fpirit and my labour and fludy ; but 
as 1 waited till 1 ihould have the proof of afiual expetlment 
to add, to that of a theory (which though founded on un- 


♦ Vol, IX. p. im 


erring 
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erring principles, ijhd of wbrch each part had been often 
prayed in ’deiad before,; Jt espefled to convince 

.jillM)ofo,i>red^ air inmners, or want of tafte for foch 
deprb^ ^ til^ orjncltotiofl, or made it too great 
'a ilbifot'to .ftleM »o itt dedionjiraiisii in an^ other way) 
liial) bdpa now, ftl^ foy eaerttr^i 1 o bring thia plan of foip- 
Ifoilding into (be.jntitice it deferves, when iu fofficiency, *e«eler»te thk 
' ' $^th and focwrify UJ fiippnrted by a^I and feme proof, P®**** . 

' wj^l meet with a fair and bandld confideratioin, from the di> 

'ieftiem of oorTnavy, and tbo^ whofe commercial pnrfnits lead 
to etpploy vedels of giW burden. . 

*11116 chief advantage of tbiS' method r^^ip^iidlng l», that Cesiwmlcal »d- 
^ttoables the bonder to nfe timber of m^ lef« nnd vaftly 
' tnord eafy to prooufo, with llidngtb and fiabiKty fopi^or to imiMing, 
tbe^d method, in pro^ction to the quantity df ^feir, fold 
to ditpehle with knee timber entirely. ' i cund, may be 

, ' Ib a national fK^t of viefo th» method ia fli|l of greater 
bene^t ^ for a* it adniiU of tifober of fifty y^ri groWtb tO ywtag^*tto 
In^p^'.lbeii^bce of that of onb Wiidfed» 'not bply the "*yg 

tni^ iiiiay be; nn^e to prodneh 'timber for double the number mMuandt^^ef . 
of Ibfps for our navy in a given, time, but private genliemen the tipto 
would be alfo ind«ced to ^aiit more limber fdr tbw purpefo. JJaln iVwn 
from the fuperior profit they could in this cale make cd* their time, more 
ptanlatiMfo and the hope it would giyo them of being Bblep,” *’*^^ 'y“I*J^ 
to receive die fiutta of their Ubour during thmr own lives, 'niapteds oak» 
which at pdeht can oidy beexpeAed to be reaped by their 
grand children. viceeble tober 

An oak of fifty yeaniprbwth has alfo a much greater quan- 1 " 
tily of fervicetble timber in it, in proportion 16 its age, than andoeeti* 
4>ne of an hundred years; and four times the number of them py only one 
nt feafi cau ftandand fiourifli at OM time at the fame extent ^ 1 ^^! *** 
of ground } fo that the public .would be benefited by theadop* 

.tiqn of the plan every way } for while timber would thus be 
tendered mote ■plenty, tbofo who prepared it for market would 
alfb obtain a greater pri^t, 

|litherto dm mice of timber for the navy hds been attempted The fcwdty of 
fo be kept dbivn by .afoitniry p^oUtions,. which tended fo^J*®^!^ 
encreafe its '(cajreiiy ; at laft, notwkbftanding ovary efifort, wuntiy to 
the price ami ftafoity have encreafed fo much that ourgovom* 
ment have btm.'foraed to the expedient of partly ratying on 4,11^ , 

a foreign country fini^ .foe ponttniiiMHm of the navy;, sind fofvfsdvnt. 

0 3' depend * 
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depend on the dock yard® of Ruifia for ilic* bulwark fjif the 
Hrilifli nation, for the defence of its libe/tietf^ a^d of its 
exiflcnce, and this at a lime when our crafty akd iniplac^fe'^ 
has got pofleiiign of nearly all tl*c ibrefts of^e^fl of Euro^> 
and is making the mofl: prodigious ejtertions to ouUnuioSer 
our navy. / \ ^ . 

ShouM iiulucc If my plan of Qiip-building tends in Yo^Oat'a degfeO , 
the trial ot the diiuinifh liiofe difficuUies, and even dangers, as is' fitted abOv^; 
fn^dng which is it iiot worthy of a trial at leaft, eif6ti if foiae^iiH was rurt’ 
there is no rilk, in lhat Iridl ? blit when no riik is, ruo^ when"' tbd plan haii' 
ficicncy has proved,, the moft fcrupulous econoiAift of pubKb 

been proved* wealth can ftaft no* ot^^'^tion to that trial of itjo the navyj^, 
that the public necefSiy Tor foote expedient tO fupply tlhib^ 
for its ufo Jo loudly calls ibr. 

No public no drafts on ilio public fource to try experiinenta 

snooey required on the fubjedt;^, tbefe have boen already coauploatly tbade 
fw^enta*" expence, and all we deniand is our country to co^; 

thl^avc’been defcend to fodp the . (ruH of our exertfajus; if ike doOs^ wo 
« thc^cx*^n« her geuetoiity to recompencO us, cohvinOed that 

oftheownSs fliewlll have ample: proof that we have deferved it ; but 
Ibould this not be the cafe; we yrlfl not reft contented with 
having dilcharged our duty, , in ddmg the mofi we could to 
^ferve her ; which if we Ihould be fo happy as to efie^, we 
will never regret our trouble or cqft. 

Having thus ftated the claims which the ftityefi has to pub- 
anceof the ihlp lie attOniion/ 1 (bait proceed to relate the i^erforioance of, 
IcmiftStedon the (hip at fea, which, as flio failed m a large 

convoy both out and liome, is a ntathsrbf too public a nature 
to admit any miflatetnent 1 m^bf wiih to inakb. Which God 
knows is far from roy defire. \ 

On the 22d of AugUfi, 1804f Tlic patent ftlip Economy 
weighed anchor off Gravefend, with but a fmall cargo aboard, 
as is ufual for (liips outward bound to her defiinatidii^ and fet 
fail on her voyage to Trinidad and Grenada; and bh the 14th 
06lober following arrived at Grenada; heif" j^^lbrmince oh 
this vO)age is befl Rated in her Caplain^s otrvli words, in the 
. followsiig cndtadl'from a letter to Woi. Lt^ington* £fq. 

Lohdoii. 

' SIR, \ Gremuk^^^iMK 1804. 

the CapMVs ' lhave the Vleafure to inform you of (lie thip Eednomy^s 
fo^hVvp)*P UrrivAl here ^^efrerdiy evening. We' ha^ a fine palTage, 
%au 


of the fiiip. 


The pcfform- 


account of its 
puUicirjr. 
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had ^f of wind ; The flilp performs as well as 

% a ihip; is remarkaUe eafy at fea. lieers and remarkably eafy 
jCalfeijif In the gale of wind theatfca, perreaty 
%ier.\^e^ Atd) oif ww Iprnng her foreroafl^ the Robert Aylward whS»^ 

djittpj jiJBrig, Mafter.orbrig nampd Swinger, loft both Ipp-ot^ftips 
mafts apd parted, in lat. 1 4, 50 N. Our (hip behaved ^emee^na 

(^xtrcmiely *1 3^"* sscident.- 

r . . 

From t^ period ojf iWs tBtl;ef ,4be rt9B*iBed,,at the Weft 
India idsmds^anfif the 23d Qf'j'oiy 1805 • bei^>^ained there ,,, the Fiench 
|th^ great efl part pf that tijne bj^ the a^rriv^l pfib^'Ftench fleet, fleeti 
V^bich wa$ afterwards chafed back to Eoropc by the gallant 
and ever tp be regretted Lord Netfon; from tl»e SfSd. 
wiipii flie failed for England, to iJie !29th of Ofia when flie violent gatesf 
Sncht^dflf ite^fnjpulhon ibeMoflier^^nk. the eitpenenced 
'kterifis of |evere w^therjpnd viblentj|galest)f- wind, in which monibs, fonw 
fleet with which 1^ r^tiM^lolindercd, and 
oitoa wew obliged to hear away lor ' A^ihe^ica for flieller. through fererity 
Iriie rertarkaUe bi|d paflage horoeof thel^Ward ifland fleet, 
of which 4ie w^s Qne, is too wll known to need much de- 
fcripljop.; teaman moft be fenflhle ihal three month* loflihg fic<-nt proof of 
on the Atlantic ocean in fbc4 hard weaklier, heating upagaihfl Jj.'hef'gjipfy 
contrary, w|pdj<| to a veffej as deeply laden with fugar as the iadcn> 

Ikrews conld cbroprcfs it intpvberp niuft have been a moft fc* 
vere trial, and that if (he had a Angle weak pari, or defeftive 
principle in her conftrii^np^ it moft have given oat in that 
lime: but Vbfle moft of <1ie oiher (hips of the fleet inet with 
more of lefs damage both to ihcipfclvcs and their cargoes, (he 
t^re through all witlioui the fmalleft accident, and brought 
liome her fugar periedlly dry and fafe ; which was not com* 
pleatly difcl^rged until Jan.. 180,6 (bn account of her deten- 
tion at Pbrtfiuouth, through contrary winds from whence flic 
(lie did not get to London befor^f the 2Tth, of Nov, on which 
day flie haa^d Wn^ftie W India ddckp) or this account 
would ham^^n nStde pttjbiiC bejj[bre, ' A further proof of took die 
the ftability ^ ^ Whrlc,1slter taUng the ground 
a fuff cirgO^ bit «ny accident, as may Jbe (een* Trinidad. 

^ore parVimiwfyV'^ following eccount Of her peribfjQ|a^oe . 
home whicb l from her Captain* 

pEitR 
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Capuliirac- 
counc of the 
voyage home» 


DcAti SiAij 17/ Isb^^V' 

IT is wiihpteafuretliat I bavel^ifurc to iitforto you ofthft 
perfortiKince of the patent Ec(moipy» vjiyagtf 

under my command. 

** On the fifth and fi^tb of September laft^^iitUade 3T1 
we experienced a very heavy gale qf win^^ ^^ith an heavy 
jn^a Vioienrgale crofis Tea, occafioned by the wind (bifUng to poip& 

form? ^remei coinpafs fuddenly» .and blowing with exti^e violence ; 

w3i)*ami?8a ^ during the whole of the galcj, (hellepnqmy beba^ as ^ell 
good fea boat: as I ever experienced, a (hip to do^ atid ipopb l^ter thaf 
foundI:Hn this have bwn cxpedled for fo fmall a fiup ; in fine, fte ^ 

Aoim, one as good a fea boat as over put |:eel in fait wal^v During the 

o*CThrr^’fli>p*K®^'«* fupp^ed. the gate 

rendered un- one Was abandoned as not tOnaUe, (bquld another gale 'Of 
nwnagcabic, and come 00 ; the Pfiiice of Wales, a (hip* of 3Q0tons, 

aihd^ftvcral * i i ai.:^- rulj 

others much 
damaged. 


The Economy 
meets no ac« 
cidenr, and is 


had every thing wa(hed firom her deck : "The Princes of 
Wales^ a (hip of the fame fixe, broke her (pudder, ahd 
left in tow the ipiycena (loop of war. Sjeveri^t other (hips 
met with coniittorul^e damage^ which proved undeniably (lie 
violence of the wind; ^otwithfiaoding the 1ufi\bered Dale 
of the Economy, we loft nobbing deck, and don’t think 
veiy Weatherly t there was a (hip, large or fmall in the fieeC, that mad[e better 
h» a*fou/bot-^ weather ; flie did not fail fo fafi coming home as going out|j 
own which im* but that is eafily accounted fpr^ when we cbn(ider ^ew^ 
5ie w^rfes^^and*^* Coppered, and was out i^teen njonths on q wooden # 
ilcers well. fhcatliing, with barnacles as long as ybpr fingpr bn tier, and 
the bottom refembling a rock | bbd vya| ii^ftdes laden as 
deep as (be could (low. Sbe worlds and (leer^ atnasj'ngiy well, 
i would not with to change if (he had been larger, 
but being only 200 tons, (be is too finall both for i^y iQtere(| 
and the Weft India trade. ^ 

$hc remains i« The fiiip has been perfeQly light all the. yo}'^ai^, although 
after the fevere ^ teropeftoous puflage, and lil^ewifejran hqr on 

palTige, though Qiore, /ugar loa4ed» under the fciatteries at '^fini^ad, to 
TrinadaTw1ih\ prevent her failing into the bands of the Fre^j. m we fup* 
f^^l cargo of pofed, where we lay for twenty«four vye dif- 

covered that it was Nelfon’s fleet, ^n (be is one 

of the (Irqngeft (hips in the river ^ato|2bf 
is a very re. •* The ne*w iron flings and o^her pn il*e 

exceed my moft fanguine expeflation, litye feeo the (hip 
covered with flalhes of lightning when at Trinadadi and neve^ 

‘ * exj)eriencec| 
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expjSrknc^ tbe lead injury From fo much iron being xboat 
the yMfds^ 9 wiii 2 to the precaution which 1 look of ferving 
(he work an(kj>ayju)g it with pitcbi which I think ferved 
*as a non-coftdttftoT, I have a higher opinion of iron 
than ever I hadf wd think the iron rigging in the plan weysrlt,,n4cap< 


efed to talk abo^^wllile Hie Ihip was building* would anfwer tvn*« high 
to .admiration*, and might be the means of preferving the.B^Toriron^* 
malli of mkn of. w^r* when in a&ion* as being lets liable work In rigging* 


to he cut with (hot. When { can manage it| I. mean to rig State of ex- 
ti^ mizen nmA hf a feip wholly with icon« togiveU a trial. 

When I examine the bottom* I will give you of will be attended 

tlic pieces of fiieafhing deeped in your .preparation (0 prevent 
the worms firom ideiiroymg the^;bottom. The Igjge f oilers ^iiere for 

which you had let in beneath the hawfe holes for the cables tp H*® 
work on* weine of very great benefit* and I think, fayed us 
the labour of two m^n in weighing amdmr*, they alfo prevent- 
' ed the wear, of . (he cables very muehis and were greatly likiltd 
by . the (arldrs* us making the purdiafe htj^liyely* 

. ^Ybar*s vmry'fincerely, 


ALEX. SMITH/' 


The iron Jingi which Captain Smith menlions, were on • 
plan of kis own, add dM&rent from, thofe uf^ in men of war* 
in not T^'oirtng above three or four feet of chain for each 
yard, and ferved merely to fiifpend the yards from the point 
of the tops ; which raelliod jgreatly faved the wear of the 
mafts, and permitted the yards to work mbre fr^y. Iron 
firaps were allb iifed to mod of the blocks inftead of hemp. 

The rollers for the cables were about fourteen inches long and of the 
and eleven in diameter* and worked on iron gudgeons about '**’*""' 
two inches in diameter* in brafs fobkets. The roller^ which 
have been hitherto ufed for this purpofe* were generally much 
top fmall, feldom exceeding the diameter of the cable; which 
diroinifiiediiae b^h increales thefeidtioo and injures ihh cable, 
from the fmall|ew <^ tbP nip which they occafion ; or* in other 
words* from tba^^oteners of fhe angle at which tbe cable is 
(breed to bend in luffing pver 

In concluding' idiispccottDt I beg leaVe to mention, that 1 tnnfverCe 
could* ihip, . greatly dimTnifti the fpacCu^d 

necelTary for ufed in my pfari, 8y fetting in this place* 

tl}em fiirlher afifidet;* and forming them of iron, which ^ 

method 



the fore 
and aft ribs 
. /carped in a mote 
economical 
method* 


The Economy 

will rcm;»in a 
few weeks it 
the London 
D clcs for in* 
fpedtion* 


method is .fpeclfied in my* patentj and that I ponld *a!fo 
^reat faving m the timber ofed in the fore af>d* aft'ribSijf^' bjr at , 

J iethod of fcarping thein« alfo within the 
cation* Experience has fince convinced^^ the fupcri^ 
orily of both'lhefe methods, of which I had fome doubt when 
I built the Economy, or they (hould have ^fed ih her.. 

It may feero paradoxical to aflert tifot V^en is cfflenttro^ 
chipper than w’oodin fhip building, when it ufed : biit 

a plain fireof of this exifts in the bpw of diiei&onomy, of 
wKJeh-ithe tb/ee ]o^v»fpr breaft-hooks are iron trf e^nSderAle 
fubfi we, and yet cofl tefs individually than any of the 
ones above them, Ihdugh theft are ofno iinttiikp^^^^ 
or of much corvalure; . * 

The Economy will be a few weeks in the^‘]^df<» Docks, 
where foe has now mov"^, for the infpeclion of the jpubiic, 
and whefdiall, g^tlemcn who ore interefted in (hipping cbii* 
^rns may!^de ¥er conftr&'iftfon; and ehofe whb exarriined her 
previous to h^r fpHihg, mky cohvihec tbemfelvcs ilial I have 
eKsggeratod'hothil^ as to the found fiale in which foe has 

lelurned from Ift^^thpeftiibUswoyage. 

Sear Sir,. 

" Yourwery fittmUe 

Jv WHfTL/EY B06«I^ELL* 


Esptrimfnts on the 'torpedo.' ffrtiJiQAV’ 

Loss AC. Exi^uSted from Ijvmholdt to M* 

' Bcrtholkt; dated Rom^t ^ {SepU V, 

eurlous theory , with wMch Volta, hw eBricbed the 
feienc* of natural 'ptiritofb^hy,. on the ^-^eltfirfc fiA- 

having kareiveti ns attllieriiic by 
the phe(H»ii««i»on' bPthe Torj^edo 

t!on. Yen know, ieyde*r frltmd, impatience 

toprocur* ihefe and witr'perlk^i^f¥e ^i|i|ttil|fc^ that fo 
Rieeh tidie fttontd dapfe without an on the 

* Apnales^eChiipib.TdlKliiY^. , ; 

fobjefl. 
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-Ai OnOMy we perocMved feme; tut we were tW» Tlwftiip rtft 
.wKiioat oQf At Vecchia we fought tfMtt ^ wlpiol^ 

Jfl v^*. ItM m^/Opr i{i 9 ^ Naples we frequently pro* ^ 
jcnmi f«roq t^y <>««*♦ tWt letter you will '** 

jGlid jdfUdled Ifte^exjiMirjinen^ made bjrM. Ga^'tiuOae Bwl ^ 
nyfelf on the powers of this 6(h fRq/a-torprdu of Linneus). 

'M. il« • t^mw pHoerukjgill# yrdi arqueeited wit}) all • 
tb^ braodt|f q| phyfical fciencpt wn* witneft toow propeod* 

.ii^s. li^^you the seloltSi givu^iSmple unmhced 
,wiih (heorp^qal fpeqphtjom. QareitperweoH were chiefly 
.djrp^ed titP difcwery ^ ^nt fiaw of Idw torpedo 

when it was lead capsele of exerting .lU power Uptm the ho* 

.atwn irooe** This power has b^ generally iltfcribqd as^gMbker 

^te^rical ; btM the fenlation produced by it is moterially dlffiat^ 

eat from that cpufed by the di^argo of 'a tieydaii plyal •>- dwt of deAd* 

JBav^g no otbor book by «s befides tbc work wbmin Akfioi'* **V* 

combmestherelearchesof Geoiroy with ittod: of SpaHannaai 

and Galrani, it is not to lie expeAed ih*t we ibould compaie 

our expeMmcots with thofe which may bfve been previonfly 


roade by other phdofophers. 

1 . Thoogb-the Arongtlt of the torpedo is far iplerior to that l^wt» rf the 
of the gymnpbi«i it is equally capable of caufing painfalieo. to"S«fc 
4atrantA A pertea mod) accuAomed to eleAric flwrks, can gymwtai of 
,bwd^ Infiain that of a Hvely torpedo d four decimeters (16 sto2kof*th»^ 
inches) in length. The animal aAi under vialcr, and itjs torpedo mote 
jonly whew it lofes tbjfdgth ^at the fluid impedes its atiion. 

• Id tbiscafm M. Gay I*u8ac obimed that the Owok js not ir aft* under’ 
perpepliblf Till tlw flft is nqfltd above the furiate. *••• '***''» 

I 9. 1 obtrreedk whea >0 South America, that the gymnotus — wd feeim to 
gives themoft violent (hock*, without any exterior {Quseineat 
iof tlie eye*, the head, or the fins t it appeared as tranquil as *4" s. * 

.a pqritm wbsm pafiing from one idea to anoiher, or from one 
fenlation to awflher. Not fit the uirpedo : We obfersed a 
rpoRuuJfivemowmMsnt of the pnAoral firo> cash time it gave a 
dhock.> wbitib fpMMSMreor left vioiei>taccordi»g as the (ur&ce 
.waalatger OftTsHdler whwem theconmA isMik place. 

S* The fKWdtuAf tim torpedh and gymaotut caoHot beent!* Shmiu Aom At 
riMdat plWitMlii, ht-sja dboidd dUebvge a lacydeu pliial 

4 I* y ' nut be bbtMAcd 

• Mttmm 7ii»piilc, dm% % U imtating 

Vo|.II.p.61.,‘ ^ tbSStalMl. 

cobdudlor. 



183, ON THS TQR|»EOO« 

candtr^lor. A ihocL is not alwayi felt^ touching iineledile 
fifll; it mud be irritated before it will ^iiAe.;toe fiioclu Tbfa 
a^ion depends on the will of the animd» mrbm eledric powers 
perhaps, are not kept conftantly barged; let U recover 
, them with wonderful celerity^ as it is oipalfe of givii^ a long 
fucceflioii of fiiocks. 

The thock ob« 4. The tbock is felt (the animal being difjiiafed to give h) 
t^ch well on touching with one finger a fipgip 

eledtric organs, as on^ applying the two hands to the, twoTatw, 
faces, the upper and under, at once. In bo^th cafes it is im** 
material whether the perton applying his finger or hts two 
hands, be liifulated or noL 

•^but the con- When an tfolaled perfon .touches the torpedo with a fingfe 
Sua finger, it is indirpcnllble that thecontad be immediate* as no 

Metait feem to ^ ^ condu6|ingbody (of metal for eacampte) 

be non-condus- be tnterpofed between the finger and the organ of the 
lhcckVf*^« For this reafon, the animat may be touched withympunity by 
torpedo, means of a key, or any other inilrument of metal, v 

6. M. Gay^LulTac having made this important obfervation, 
we placed a torpedo on a metal difit, with which the inferior 
fur face of its organs were in conla6li The hand which fup- 
ported this difb experienced no flioctc, wlriiA another ifolatet} 
7 )eHbn irritated the animal, whofe convulftve movement of the 
peroral fins indicated a mod vioJmit emifbon of the eledric 
fluid. 

Bspepmeiits When on iIhs contrary^ a perflm 4ield ifm tospedo tn a 

which fliew thatinetal difh in his left band (as in tile' preceding experiment}, 
ey c<wdu^. touched the fuperipr fuvAice of the eleflric 

organ, be experienced a finart flrock in both arms at the fame 
moment. 

8. The fame was felt, on placing theflfh between two metal 
plates, wJmfe edges were not in contact with each other, and 
applying the two hands at once above and below them. 

9, But if the edges'of the metal plates be fiiflered to touch 

each other, no Aiock will be fek in eith^ jism*. ‘Tfbo commur 
nication between thetwofurfaccsof thet^aiit.^in this cafe, 
formed by the plates; and the new ccmojftd^ from 

the conladl of the two hands with the,|dlMk*iS:Wthoilt^c^ 

The orgmi of 10. The mod fenfible electrometor Op electrical 

the torpedo have i^nfion ill fbc organs of the torpedo; in Way it was 

the eichioirie. applmo, it was not.in the lealt afiectod ;Miet|he^ onoirecting 
to. ■ it 
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it i6|ipBrds*fhe ergans, nor ih bfolating the fifli, covefiing’^tt 
mettftitp ond making a communication between 
’ by me»s of a cotidodingthread, and the condenfet' 
fjf Vdk, thm any jtidli^tion (« with the gymnotu«y 
Ibal: (beeinimal aA€ted (he eledric intenitly of furrounding • 

bodies, * 

IK As elc^ic^tlhs when heahhy* exercife their powers as EMminatiwi of 
fort^y water as in the open air, we were led to j^ww'o/ wa2^ 

csaqmine the conducing properties of thfjr flurd. Several per* 
felb formed a ehatn of hands'betweentbefuperior and inferior 
fat laces of the organs of the torpedo : the diock was not felt 
• until they had wetted their hands. afiton wdi not inter- 
ce{Hed wlien two peifons fbpportdd< the torpedo with their 
fight hapds ; anc) infieod of holding each other’s left hand, 

' tliey each pittagjed a metallic rod Into water placed upon an 
^/ifolated'bqdy. 

'1% By fubftttoling flame in lieu of water, the oornmunica-Fiame does not 
Hion was defiro^ed^ uiiUI the rods tcucbed each other in "Bie 
flmnei 

< ' 13. It mull, however, be obihrved, l8iat in wafer, as in No ftock cm be 

air, the fliodfc*was not perceptible without an immediaie con- coa!^ 

tad With (hd body of the elc^ric flfli ; (he lead poffible inter- tad with the 
ventidh of the water prevented it. This fed. is the more re- 
markable, as it is known (hat in galvanic experrmenis. Where 
the frog is immerfed in waiert it is fulHcient to dired the iilver 
' fofceps tp wards tl^e iptif^les (P caufe a contradion, though a 
body of water be interpofed, equal to one er two milUmetres 
in thickhefsj or pbe^t , one-twentieth of an inch. 

Thefe, my dear friendi are the principal obfervations which Orgtns of the 
,pre ha^ made on the torpedo, The ei^periincnts, JJo. ^ and Jcp^ibie 
10, prove that the eledric bi^ns of thefe animals are not fof- excefs of charge, 
cepttble of any intenfliy or Oxcefs ctf charge. Thetr adion 
piay rathef be (Spared to that of a combination of leyden 
phials, (had lb the condudbrorVolta. Witliout communica- 
tion no (liocit Wufd be felt : and having experienced lie power Vatxht whether 
of tlHSfvwooto^ v^ydo cord», I imagine, that where 

i 1^ dlls powerful tfiifflal without direO&lt.i^wta6. 

conf^S. U h^.iietrti fomo deficiency in my 

fiiiat^ aO by pole*, that is by an elec- Toned. 

‘trks ec|diiibriu«ii wKicli' ^ofl^t a tendency to repleniflt lUaf,P®~S'|®^y . 
CKiierimeois i and'fi fee'm ld''proVe ttiat thefe polM exiO near^wii.'dl^^ 

each pofite fte^tT, 
very attt. 
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each olhefj on the fame fufiace of ihe Ofgoo. The Iboek is 
felt on merely touching the forface wUh t!)ie finger. 4 
interpofed between (he hand and the orgi^^ ^t) <e<*e0aH 
blilhes the equilibrium* and the hand wbjj^h fufiains the pt|te 
is not afieded^ becaufetl is placed beyoiM the cttn;eot* But 
Obje^ions to jf we Tuppufe an heterogeneous number of poles upon eaq|i 
th.s notion. ctf the organ, whence does it arife, Ihat, in covcfing 

th^fe furfaces with two metal plates, whofeedgtts do not touch 
each other, and placing the hands on thcfe pUletj the equi|i* 
brium fiiould be Found in the arms ? Why, it qaaj be afhec), 
does not the pofitive eledricity of the inferior forface leek 
at (he moment of explofion the negative electricity of the neat \ 
or ncareft pole, but rather feek it in the fuperior lurface of thp 
eledric org^ ? Perhaps thefe dhfi^ulties may noi be in fur- 
mountable ; yet the theory oi tbele pual cdlsonr well deferves 
Confideratlons attentive refearcJ). GeoflTfoy has proved that lliornbacks, w^o, 
ot thcoiy. gjyg niedricity, afe furntfted with organs analo*. ^ 

gous to thofe of the torpedo. The lead injury on the brajn at* 
the torpedo defiroys its efedric povicrs. The nerves are Bp 
doubt concerned chtefiy in thefe phenomena ; and the phyfio - } 
togifi who fliouldadmtl the power of vital afiionsi might widi ' 
fuccefb oppofe the theory ot the naturaTifi, who would endea* 
vour to explain all by the contaA of the albumiOO^gelalinous 
pqlp of tile nervous laminse wherewith nature has endowed 
the organs of the iprpedo. 
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Frizes propofid by the Uniperjl^ end Academy of Wtha^ in 
Juw, ^05. 


To determine 
whether faccht- 
Tine (ecreOons 
tske place in 
other organs be< 
fides thufe sf» 
in diabe* 
|es me Utm, 


CLASS OF SCIENCE AND MEDICINE, 

Firft Pri^e, 

Beside^ the diabetes raeliitus of the wibots (>n medicine, 
arc there any other difurders peculiar to taan, which, ac- 
cording to experiments well afcerlained, produce in different 
orgaiis a fecreiinn fimilar to fifgar, fttfidenUy abundant to 
finally occafion roqfunption } Aitd wbdt are thefe diforders 7 
5 fa 



aetivtttic »sW«. 

^ !|fh It ftotf tm ^ (iilil^d'itf u Htceninendwl 1o cxamia#^ 
fteiefriuine fluid . fitbflanc^ of colliquative f#ei^ 

jl»riM««f£a«!»,'''aBd m the ftituiUtus coii- 
(ueii^ioo i^ib 'ihith after (kieft *re not ulcerated } and- 
the milk of women uffliAed with the giiUa&it^iea, 

* Second Prize* 

chataSers and the caufes of the mala^, t*o il^rtalik the 
which ahhougti W excJufivety appertaiitfng to Poland, '*f,“5dieMl:a 
celJea- the Ppco Potonfca f Are' there any means of 
4ufiiig th^ :rn(jtafe morei fcmceTsfiit' then tiioft hithwte em> 

^^oyed ? aA4 thcfo iiMnI f ' 


^ 77ei>i PrisTe ^ 

What aie the principat ixial^i^s of vegetables ? And vthat Relative to the 
ft thd If tie analogy between theiii ind ^loTe of antmali ? gct^” of 

OP UAfCRAIe PHILOSOPHY AND MAtHEMATIC?*^ 


Suppo/e a !;fnal| thrpii^h";whfcb a^eerft^ ijuAtttttjr df wa^r 
m, fows in a gtven:^ainber of fecdndSg tb^agb A ttattfverfc 
fe^ojliof a gwett dpptKaftil t^finjpdted fey tW two 

Kkrikit If oil (bft^ feQioh a tteita ft ccm1$’tt£ted[» at the io{ii of 
which an opening is itoade^ fetSife WaW paft, of given 
, fncndfins ; it ft ■ demanded iacMcdsng 'to 'whai law tho 'Vfilerg The liwftde«> 
elevaK'd by the obftacle whicfe tfee darn. P^pfenlSf 

forced to rife not only at thfe '^am. bill backWards albOg thOrifes in a canal 
^ ; behind a davg 

\ i ^ j >tthctBp<rf 

Forifettlae are required foffidenfly genoraif £6 be appited not ^ch a givea 
only to the quantity of Wal^r bot Jo any other 
Experience ^ exactly agr^ftg with Jhe theory^ tfeb necef* 
fary correaion^i to' tfe formulae, and pfooft 

given ff^m obfeiWl^s, foe wing how nearly they 

dpptoSi6h the trdtfe. , _ .. 


CL^SS PPtifrCAL .SCIEt^CES.,. 

' ■" Prite* ' 

As tfce foieimesJif Watat pbtidfopby aWmaftleiBatics 
daHy adt^ncei/ i^aiw^^ ft ft 

denumded— • • » ■ 


la. • 



|g^, S«?fENTmC KfiWA4 

<^ 1 . why moral Ift. Why the fame does not take pbice in llie moral 

fctenceMo not ? ' '“ 'r 

progrefs af^the 2 d . Whether among the dificrent fe^6lle«Aj<^ 

phyficai? there be any capable of a farther degp«e'0|f^ffefli^ And 
they can be , ^ r i I f . ^ 

farther im- ihefe are f I \ 

proved^? 3 d. To wbat degree arc they of tWa natoh^? And AThat are 

aoundls^oThelt* limilf to their farther irhfjrovetnenl ? 
p^rfeaibiiity? 4th« What are the moft proper methodt wdaance tlie 
bT^cth^s moral feiences to this boundary of perfection - 

attain ebis point? It is dtfired that (hi di/buftm ff this phje^ my h condtiaed 

fa as to preJetU refults, ttdtich nu^ contribute toibe pa^^on uf 
that theory qf Legifiatiaa^ lahich is fnq/l coqformhM tp ihe nOtuve , 
of man* 


Second Prke^ 


Tenets of Adam To determine (by making an analy Cs of politi<^T ebohoihy) , 

point® in which the leading notions of Adam 
^ Smith and JOo&or Quebay agree^ and in what they differ, o# 


Aflsoant of 
prizes, and laft 
days fyr re» 
ceiving me* 
anoirs* 


are oppodte? 

This examznattoa muji neceJfarUy ptoduce reJUlis vfiful to (he 
progrefs of political economy* 

The prize for esmh of thefe quefttons is 100 golden ducats (df 
Holland (46{* 5r.) ; and the laft day for tim reception of me^ 
moirs on medical fubjeds, the 3)ft Auguft, 1807 j ai^fi>r the 
others,, the fame day and month in 1,805. 


Conditu»^ to be phjii^dhp the Candidates. 

To each memoir Tent in mnS be'attacfhed k Rfparate and 
fealed note, containing the title of the W^k, and the name 
and addrels of the author; Tb(s note wilTonly be opened by 
the Univerfity if the work fhatl obtaih the priee. 

Memoirs to be The memoirs muft be written legibly^ in Latl^n, Frcncbt of 
FrenS,* *ctfPo^’ Pohfli languages. The picket (houldbei^dref^to the Re6ior 
lifiu * of the Univerfity of WiJna, abd addreflTdd to one, of the banker^ 
of that city, MM. Keyfer or Rarner, that it may go free. The 
Re6tor will give a receipt to thefe bankers. 

The Univerfity (halt not be obliged to return eHtma the me* 
moirs or the drawings fent; but the authors wM iftways be 
permitted to take copies of them* ' 

Condklons rcla- Tiie Univerfity engages not to print any of the works tent 
them, without permifBmi of the authors i but tte authors may, 
of die memoirs, at any time, print them if they think proper. 


The 
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»Tbe (lijQribMMon Sf prizes ihoulJ take place before tbe ter- 
mioAtton of\be j^ears in whigli thej' are to be iletennined. The^“*'"* pnfcs. 
pridses be publiihed Iti tbe gazelle. 

^be authpr receive < bis .prizfi from the adminiftraiive 

comrqittee of tbelli^perial Uoiverfi'ty of Wilna, either in per* 

Ton or by^ctepuly.. 7he prize will be at bU option, either a 
gold medal or 100 golden ducats of Hollanrl. 

The Profeflbrs.and honorary members of the Unlverfity of ProfeiTors of 
Wilna^ cannot be candidates for the prizes. , ** 


B^hed Precipitates frm Moline %J[ metallic Oxides. 

M. Klaproth, a Gttle before hit deceafe, dtfeovered that Alkaline foiu- 
the folution of the metallic oxides in the alkalis, are as eaiily ^^es^rTdpU* 
precipitated' in their metallic ftatCt by the other metals foiuble caced, in the 
in the fame alkalis, as are the acid folutions of ihefe metals by 
phofpbofus : He h^s made a very ingmoos application of ibis 
procefs to the analyfis of tin ores, according to the method 
which is defoftbed in bis Beitraejger , In this operation tungfiein 
is feparated from tungfhte of ammonia, by the addition of zinc, 
in the form of black Bakes. 


Experintents on falling Bodies, ^ Jf. BaKZ^naE&o. 

M. Benzenberg, profeObr of phyfic and aftronomy at Duf- A faKIn; Mf 
feldorp, pubJithed, biroe months ago, twenty*eigbt 
ments made with balls well (erni^ and poltfoed, which were eaft, after 
made to fall from a heiglU. of 262 French feet : At a medium fo^'***^ 
they produced five lines of deviation' to wairds the eaft, ac* 
cording to the determination of the plumb-fine, and thie ibeory 
gives four lines fix tenths. Thefe experiments were made itt 
the coal-mines of. Sebdbufeh ; they are an additional proof, 
if ft were necefli^y, of the rolatory movement of the earth* 
of which no how;4bttbis« The lafi experiments, made at 
Bologna by M, GagUbimmi, gave nearly the (ame refolts. 

Geography,. 

. Gieskt paint arf^ ^ confiroAon of an accurate Jdap^f BoSmi., 
map tsl, HoSnndt The fame precautions have been ufed in 
this bufinefs as in the meafurement of the degree of (he meri* 
dian. . M. de Zach has publilhed in his Journal the chart of 
the triangles which have been completed ; They are joined to 

tbofe • 
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tholh whicli Mr Delambre Qiade for the gf4sat mer^ian ; mm) 
thediflaiic« from DunLirk to Montreal lias been taken for 
hrfi baie« When the (rianglea are jliniAii^« la faafe wilt be 
meafurefi toward*^ the north, to C^fve fyt M ven^cation of 
the Wctrfc^ The Batavun republic ha^ve f^fhillted ihe direc* ' 
liDi} ot ifiil map to Cofcmel Kra)enhDffV ^ ^ ^ 

Cfiait of the icMe monffui ago there appeared at l%ferfi>aim a vAy fine ^ 

fcydaojftaphicdl thaft of^Jhe White Sea, of'^i^db (J(ro[e?a!* 

uoaoff. "" i^utftou^off la (lie author: Many Officers havojwoiked^ 
under hu dircftion for fbur )ears, tn dblledUflJg^he materials * 
neceflary to coinpofe Uni chart. The eoafisef the WhSjse SleiSi» 
of Its gulphs and of a part/of ih$ NorthtmrOcoan, bave been ' 
laid dovvn trigon«)meirieaU^ fhe depths have been carefully 
founded ; mitl k\ ol the prirtcipal points of the coaft have been 
determined by aftionomtcal oblervatiomr. 


M • tardgue^ Lartiguo bavtD|; been engaged for thirty years In con- 

^ of America ilru£tuig, at the tnhrith^ depot (of Pansy, a large and beautiful 
lAMgef. America m relivt, has at length completed it. It is 

fatd that tlie mountams, and the iflancU, and the tints of the 
fen, ere ell eahibifed in a manner moft capable of lulettfling 
lliufe leho make geography their (ludy. 

SapcOideii pf Sereral months ogo, Captam Lovris, in Amenca.. eeder* 
^apuUwisup loofc,|j^ ^iid tbenv^^Miffotitri, ie fearefa of « pafla^ to the 
the I otttu Spiijyii y^jp. mtoHigeoce may bo foon ox- 

pe^ed Aouti tbts e^dttion. 

Sarwy tt ^ governiBOftt farvejr, or adsfirt, of I n\ i e, 

rwncc. hapjproceedtsd viiih activity % SOOO perlbns* are employi d m it 
ig the JQfi departments. 


FfUi of JletU m Magneitfm 


Mtanctifin de- 
dl*09»4 at 70p^ 
af Age* 


M.^CouIomb has publithed an ilAerefting memoir on the 
e^ of beat on magocufm. At 20D dcgre**s o# bttat, tmi- 
fifths of U are deAro^ed, and the is hole at 700 dagva^v 
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ARTICLE 1. 

I xpertmeru^ on the Temperattire qf Water JUrrounded hp freezing 
Ahitui In a Letter fi om ]oh^ Gou g h, Lfq. 

To Mr. NICHOLSON. 

SIR, Mtddlejhaw, Jan, 29, ISOG. 

^^ANY philofophers have turned their altenlion to the di- Expanfion of 
Jatation obfervable in water when cooled below 40 or 41 c)oIinf 

below At dex. 

grees of Fahrenheit^ fcale, and alfo to the no lefs lingular fa6l 
of water retaining its fluidity for a confiderable time when 
expofed to a freezing mixture^ without being agitated. But 
one circumllance, relating to the latter phenopienon, appears 
to have efcaped the notice of them all; which in all probabi- 
lity will prove of fome importance to both enquiries. 

We know from common experience, that when a hotter and Explsmed by • 
colder body come into contadi, the dormer will lofe and the 
latter acquire heat, until they arrive at an equality of tein>^ cure that ice 
perature. The frequent opportunities every one has of mak- 
ing this obfervdtign have authorifed it topafsfora genera) ftals at that tcoa^ 
rule; hence il hat been concluded, that water in a (late of 
reft may he cooled many degrees below the freezing point, , 

VoL. XIIL— Mazch, 1806. P and 
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and ftlll remain fluid. For my part, I adopted .the maxim 
without Iiefifation, until the perufal of Dr. Hope's paper, 
given in the Tupplement to your laft volume, led me to reafon 
in the following manner on the fiibje^f. s 

When w'afer is expofed to a freezing mixture, thofe parli^ 
desof it which are in contadl with the jides of the vtjflel, an' 
loon reduced to a temperature lower tlian the point of con- 
gelation; in conrequcnce of this, they are probably converted 
into minute icicles, which impart a quantity of caloric at the 
moment of their formation to the furroiinding water, thereby 
pieventing its temperature from finking below 32®. Thefe 
invifible bodies afterwards begin to afeend flowly on account 
of the diminution in their fpecific gravity; and while they rife 
towards the furface of the water, other particles will approach 
the fi.les of the veflel in fucceflion, and undergo a firailar 
Iransformalion. This procefs would evidently increafe the 
volume of the water without reducing its temperature, fup- 
pofing it to be ice-cold at the commencement of the experi- 
ment; for the hypolhefis rells on the fuppoiition that water 
freezes as foon as it is cooled below the 32nd degree of Fah- 
renheit's fcale. This gradual increafe of bulk will explain 
thfe ajipearances deferibed by my friend Mr, Dalton, who 
found (hat thermometers flllec) with water continued to rife 
when expofed to freezing mixtures, until the enclofed water 
congealed fuddenly, and frequently but li jiis inftruments. The 
leafon why agitation accelerated the congelation of water 
thus circumflanced appears to be (his : When the invitible 
icicles become very numerous, the leaft motion carries them 
in crovvvU agatnd the lides of the veflels ; where the (mail 
quanlit^ ol water contained amongft them cryllallizes imme- 
diately, and cements the whole into a film adhering to the in- 
fide of the c'up. 'fhis theory, or hypolhefis. Call it wliat- 
ever you think proper, evidently requires water (o be what it 
really is, namely, a bad condu^or of heal ; and after forming 
it, I proceeded to examine the mciits of it experimentally, in 


Kicperimeiit. 
Water at 32® 
was tooled by a 
‘furrounding 
tnixturr, and 
became con « 


the folFowing manner. 

Experiment \fl, A fraall thermometer was fufpended at 
the lower end oi a wire, which could be moved , in a vertical 
diredion, through a hole in a borizpptal bar of wood, fixed 
oyer a table for the purpofe ; a velTel, contaioing a freezing 


geaietbatthe mrxtufe, of the temperaluTC of 21®, waa next pdaced with 

fidesby ftirring,.. . ^ 

having nevgi^ 
funk b({l5w^®. 
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ils centfe uud^r the wire ; and the bowl of a wine glafs, filled 
with two ounces of ice-cold water, being then properly' placed 
in the mixture, the thermometer wluch ftood at 32°, was im- 
mediately letdown into the water, where it remained fiation- 
ary for the Tpaoe of fevcn minutes. A wire, cooled to the ^ ^ 
freezing point wat now introduced into the glafs, and the 
water agitated with it; upon which a thick coaling of ice 
formed on the intide of the vedei ; but no marks of congela- 
tion w'ere obfervable on the wire or thermometer. 

2. The fame apparatus being ufed, with a mixture, Exp. a. 
having the low temperature of 6®, the glafs was filled w ith Water at 58* 
water of 58®, in which the thermometer fell to 32® in 7 J Ilf'intcnl'e 
minutes, by a flop watch; at which point it remained fiation- ffeeamg mlx- 
ary five minutes longer. The glafs was then taken out of the bro^ght^to ft?- 
mixture, and the water being agitated, lined the upper part tionary 31® and 
of it for about two-tliirds of its depth from the brim, with a whcn”tafcc^* 
porous covering of ice, but the remaining part of it was free out and Ihaken * 
from all incrufiation. 

I will ventnre to infer from the two preceding paragraphs. Hence water 
that we have all been under a mifiake in concluding that water cannot be cooIcJ 
may be cooled when at reft many degrees below 32° of Fah- a" tem^eratwe^s^ 
renheit, without congealing ; at the fame time we are certain, below 32®, as 
that it will preferve its fluidity, when judicioufly expofed 
great degrees of cold, and dilate at the tame time, as Mr. The water ther- 
Dalton has proved. Now as the heat never falls below 32® 
in Ujete experiments, the expantion of the water in Mr. Dal- ing by feme 
^n’s thermometers, placed in a freezing mixture, cannot be °^^^* ^*‘*^** 
aferibed to a lofs of temperature, but moft be owing to fome 
other caufe, probably to that which has been afligned above. 

As for agitation, the firft dsxperimeiil feems to ftievv its office 
to confifi ill bringing fiiC water, crowded with minute icicles, 
into contadl with parts of the veflel much colder than iifelf, 
where it is concreted into ice. 

Exp, 3. To examine this part of the fubjedl with more E^p^, 3, 
care, I formed a cup of caoutchouc, the capacity of which I^cpetition of 
for caloric greatly exceeds that of glafs ; or, I believe, that ftrfkingty 4na 
of mofi other fubfianccs. Two ounces of water, a little cup of caout- « 
warmer than melting fnow being poured into this cup, it was 
placed in a mixture of the temperature of 15^, where it re- 
mained eiglit minutes Without giving the leafi indication of a 
tendency to freeze. The cup was now removed from the * 

P'^2 niixtttre,i%ir. 
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mixture, and gently (haken; upon which long icicles formcA 
in an inHanti projecting into (he water in alt diredions, trom 
the caoutchouc to which they adhered. This experiment, I 
have no doubt} might be made a very beautiful one by a dex- 
terous operator} who is in the habit of cxhibfting natural ap- 
])earance$ to public airemblies* 

After difeovering that water will dilate without any change 
of temperature from warm to colder, at 32®, I began to ima- 
gine that the whole variation of expanhon under might 
be explained on the fame principle, becaufe 1 believe all the 
expe|[iments relating to the fubjedt, have been made in a cool- 
ing medium, not warmer than melting fnow. 

Water expands In order to try (he merits of this opinion, with an inftru* 
by cooling be- ment larger than a common thermometer, I filled a four-ounce 
^*dcg?^or^bc- phial with water, and fixed an open tube into it, by means of 
gins to cryftalize g perforated cork and cement ; but this apparatus proved my 
term* ****^**^ fufpicion to b'e falfe. For the place of the water being marked 
on Llie lube when the temperature was 41^, my bulky ther- 
mometer rqfe immediately upon being plunged into water of 
34®. This fadl proves, that water expands by a lofs of tem- 
perature between 41® and 32®; orelfe, that this fluid begins 
to cryftalhse at the upper term; in confequence of which the 
lower term, or 32®, is not, properly fpeaking, the commence- 
ment of congelation, but the point at which the cryffals of 
w'ater begin to concrete into mafTesby aggregation. 

I remain, &c. 

JOHN GOUGH 


II. 

Accoimi qf the AH and Injlruments ufedfor boring and bhfiing 
Rocks \ mlh Improvements, In a Letter from G. C. 

To Mr. NICHOLSON. 

SIR, Briftoi, Jan, 21, 1806. 

Improvements By way of appendix to Mr. Clofe*s remarks on the life of 
in blafting men* |n ffemming mines in hard rocks, and his ufeful imp'rove- 
• menl of the pricker, by making it of copper inftead ot iron, 

allow me to add two other rmprovemenU in the art of blafting 

ftonC} 
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lione, which my own experience has proved to diminifh con- 
iiderably the expence of ^npowder, while one of tlicin, at 
the fame (iinej removes all danger from imperfedt priming* 

I (hall alfc^ with your permillion^ as many of your corref- Dcfcriptlon of 
pendents muft neceflarily be ignorant of the conftru6lion of 
the toOlS| give ybu ya deicription of thofe now in ufe at the ftone rocks in 
village of Shipham^ in Somerfetftiire, a village wholly com- Somerfetfliirc. 
pofed of nien« women and children^ who mine after lead ore» 
calamine/and ochre, chiefly in a lime-fione ro<;.k ; a numerous 
band of (bme of the floulefl beings in England. 

Thefe men dill ufe the iron pricker, becaufe an accident The iron pricker 
feldom or ever happens to them ; owing, I believe^ in a great 
meafure to their fiemming with fpar, and their habit of turn- for ftetnming. 
ing and loofening the inilrument at every half inch they hli. 

The tools they ufe are thelc, Plate V, 

A, A round bar of iron, bcvilled off at one end, of 1 S Tools and im* 

inches long, and of Ihe diameter of half an inch. feribed ^ A hplc 

B, A ditto, of 2t^inches, to follow when the hole in eighteen or 

the done is about 12 inches deep. ‘ dw^p wicThf 

C. A rod, with a loop for the finger, 25 inches long;«at inch in diameter 

the bottom of which is a round fiat plate of iron to draw out by repeat- 
the pounded done occafionally. 'hifTel, tL edje 

D. A pricker, 24* inches long, with a loop alfo, ufed to of which lies in 
preferve a paflTage to infert the priming draw, while the hole |he holTand hf 
is rammed or derrjmed with £, the iron rammer, 20 inches (hifted round be- 
long, and which, fix inches or more from the end, is formed 

into a conical groove, very open at bottom, in order to enable 
the miner to ram round the pricker, and alfo that by its firarp- 
neCs at the end it may the eafier break to dud the pieces of 
(par dropped in as fad as w'anted. 

F. A hammer with a handle and drap, about five inches 
long; the iron head weighing about four or five pounds, ac* 
cording to the drength of the operator ; for Come have them 
of fix OF feven. 


They alfo have by them a bottle of water, to pour occa* The work Is 
lionally into the hole, for the welter it is the fader the work 5nd*tEe*clfi*^^d 
goes on, * X ftoaefcoopedout 

At every droke of the hammer, the miner turns his chiffel, inllru- 
by which means he m)rks the bottom of the mine in a regu- 
circle, and is enabled to keep bis perforation true. ' 

When arrivecl at the depth of 18 or inches, he cleans, 

and. 
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The charge of and, as wcii as he can, dric'» liis mine; then inftTls his^charge 
ouncc^Vch gunf»ovvder, ofien amounting to the unnccefTar)' quantity 
IS too muen). of an ounce, add dropping the pricker to the bottom, with 

“calVd thcprickcr**^ the mine, he begins by dropping 

isput^^nin into it fjrnc lumps of fpar; and after he has hlled up about 

th6 holc^» *e to ;,^ch begins pounding it round the pfkker with his^ram- 
the fiJc, and , . . » - i V r . • • 

ftnali pieces of omr and hammer; tapping gently at hrft, but toon beginning 

fpar are dropped (q all the while frequently turning and loofe- 

in, which arc . . ^ ° • 

nightly rammed nmg the circular pricker. 

and afterwards When the hole is quite hilcd, he draws it, by giving fame 
THc^whok^bciog ftroke-i on the chitlel that he has now palTed through the 

fu-li, the pricker loop to draw it with. 

whearftraw ^^ * takes the upper joint r.f a wiieal flraw, the fmalleft 

filled with gun- he can get, and having rtoppod the fine end with clav, if it 

powder is put noknot; h »3 afterwards places the other end, cut off very 
down m place of , , , ^ , .. .. . ^ r 

£l;e pricker. bevel and iliarp, between his lecond and third huger oi the lelt 

hand^ clofe to where the fingers join the palm, forming 

his hand into a kind of bafon, to keep ol{ the wind, and draw* 

ing the ope n end of the Araw fo low between the fingers that 

be can but juA prevent it from dropping on the ground ; when 

pouring a fniall cjcanlify of gunpowder on the orifice, and 

lapping with his other hand on the Araw below, to fiiake it, 

it fpeedily is filled. 

This Araw muA be 19 inches long for a hole of 18 at leaA, 
and a litilc (haved aw'ay at (ho bottom, but not cut open of 
courfe. 

Klre is given by When tbruA down to the powder the train is conipleat^ 
a piece of touch- operator laAiy lighls a piece of touch- wood, and 
* places it l‘) tliat when ;dl on fire, it flial! commuuicale to llic 

train ; after which he withdraws to a place out of the line oi 
explofiun, and \v«iils its fjfcct. 

wh^ch occa- And here in bh^wing a well, I found that much time was 
/lom. ifffscf time I ^ p wjnd occafionally blovi* away the 

da.iitr, when touch-wood before it is nil luflamed, but frequently the damp 
tvo lapid. cxtinguifiics it. I atfo found there w’as danger to the work- 
man if it went off too foon, which the wind fom^times occa- 
fiou'', or his companion is loo How inhaling him up; and 
, wc like wife found that when they wnrked by the day, and wr 

found powder, they ufed an immoderate quantity* 

Improvements. To remedy thefe two great evils, i pucfued following 
the which was luggeAed to me by am ingenious 

bulc or well pre- neighbour and botli bad the deAred efie£l« ' < 

The 
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The fii ft experiment 1 tried was upnn a ftn^Ie block of lime* to ftern- 
ftone» of about two ton weight. 1 charged the niinc with 
only the common charge of a rauft;et^ as »ii K., over which I of windage, left, 
drove a cork, as at H, leaving one inch, or thereabout, as 
J, over which I rammed fpar, as at ii, up to llic fuitUce of 
the rock.* • y 

I then made a flit in my ftraw train, as at L, and pafled The German 
through it, as through a loop, a cut of the German afli-tree 
fungus; but 'not liking that, as endangering the lofs of the and more certain 
priming powder, I cut the. flit in the furtgus, as at N, 
iiig the ftraw thsTOugh liie flit, and cutting a fmall notch on ftraw may be 
one fide of the ftraw, as at O. When it was Hid down to 
if, being olaftic, it doled (here, and filled the notch, fungp^. 

This match burns flow but fure, and no wind can exiin- — '^hich bums 
guith it. A great advantage, as 1 have freqaently witnefled, ccrTamty,^a]TS 
in making the new and beautiful lovsing path on both tides not Wowii out 
the Avon, from Briftol. One hundieJ men lofe from ten mi- 
notes to twenty and more while getting out of llie way during 
the blow'ing of a mine near the fjiot they were levelling, and 
all owing to the flovv burning of the touch-wood match, or 
the wind blowing it afieJe, 

This German match is, I fancy, pretty well, known; it is Account of ihe 
merely the fungus of the a fli- tree, macerated and hammered ^“”*“** 
until it becomes as flexible as a'^>ieceof buff leather, and has 
been called the German match, I believe, from its general 
ufe on the upper Rhine, where, by its means, habitual frnokers 
of tolxiceo can light their pipes in the open air, whatever may 
be the vvt'ather; and as a piece whicii ft aredy weighs four 
rrain>. is fuliicient to light without *ldnger, (he largeft mines, 
e jile ihc article is by nc means dear, and tilways fafo, inex- 
tin;;j;jihabio, and regular in its burning, nothing can be more 
ufeliil to the practical miner. 

With refpecl to fund (which I ice recommended in a Dublin Su’mmingwith 
paper of only laft week, as a new' dilcovery in flemming), it (it is, '‘-ought) 
will not always fucceed, efpecially in thnfe great mines of fuccecd in inine» 
the Cliflpn blatters, vvhere, often 15 or ICiib. of powder sire 
ufed at a time; but I Humid think if (lopped with a fiilf clay, 
it would greatly encreafe the refi fiance, efpcciaily iffufficient 
windage was left ot'cr the powder. 

The experiment T firft tried, as deferibed above, on that Ti-c author’a 
plan, lore io piccedi and threw ‘four pieces of my rock lo a 

great wf»ful. 
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great Iieightf {baking and leaving fit for loading, a good cart 
load in all; while, but for a wall at hand, my Shipham nainer, 
as ufual, defpifing novelties, would probably have been 
woundedi having been with difficulty perfaiul^ to take that 
cover at four yards difiance/ 

Thus, Sir, I have dated what I take^o fee improveanents in 
this valuable art, and if they atford you or your readers any 
gratification, Lfliall not regret the trouble of putting them on 
paper, being always, Sir, 

* Your grateful reader, 

G. C. 



Dejbnpiion of a new Parallel exempt from lateral Devu 
ation; invented by Mr^ J. W. Boswlll; with an Account 
of the Imperjpdion^ of iliofe already made Jor the fatnc Pur* 
pofi. 

To Mr. NICHOLSON. 

Dear Sir, 


IneonvcnicBcks ThE Common parallel rule of four pieces has been long 
deviation of ?he inconvenient, on account of the lateral deviation of the 
common parallel moving piece, which caufes a neceffity of flnfting the pofition 
of the whole rule frequently, when many parallel dines are to 
be drawn; that, befides (he lofs of time which it ocralions, 
tends alfo to produce error in the parallel ifm of thefe linos. 
It is not fuperior For this reafon it is in no refpedt fuperior to the more fimple 
apparatus for the fame purpofe, formed by a triangular plane 
of wood or metal, moved along a common rule; and as (Ins 
latter is more fieady, and ferves for other purpofes in draw- 
ing, it is preferred by feveral. 


Pirallel rules as Many infirumeats have been contrived to draw parallel lines 

wkhoS without being fubjea to the ioiperfeaions here ftated; but aW, 
jfide deviation that 1 know of, are more orlefs deficient in corredckqfs, from 
requiring an exaftnefsin their formation hardly.altainable, or 


from extreme tendency to have this perreSkm''deraitg 0 d when 
attained. 


•The parallel rule The parallel rule with croffiog comtafts^,' lirfil two (Uding 
^ih Hiding joints, is fubje<l to both the abovo mcottwikmowi. ' The leaft 

jjoimstnim'calt to . 

m<tkc exadt, aiul * P**y 
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play in the flideSj or deviation in the grooves in which thoy hecomes inacctt4 
are to move, muft alter (he parmlleUfin of the lines drawn from wear* 

it I and however exadt ioetoy beat firft, the natural wear at- 
tendant on its ufe mull demonfirabiy produce thefe iniperfeC* 
tion>; to which may be added, that the nicety of workman*> 
ihip wtflch it requft'es^and its complicated forro, mud of couife 
render it expenfive. 

The inftrument fi)rmed by a rule fopported by two tmall That moving 
wheels fixe'd to the fame axis, which axis is placed fo as to tcTo^nrax!!* 
be parallel to the edge of the rule, is Sable to be imperfcQ, has the fame 
from any difference in the diameters of the two wheels, or maccu- 

flight inaccuracy in the pofitlon of the axis. racy fiom the 

This rule is alfo very liable to flip on the paper, and is 
rendered incorrect in its effeSs by any unevennefs in the fur- 
face over which it is moved* , 

The parallel rule, mentioned in your ninth volume, page That formed by 
requiresan eXad proportion in the length of each of ds 
parts; and as thefe are all of different meafures, would be make C9(adt, and 
liable to error in the firft formation, on this account ; and how- become 

. . i ^ • y . • 'ncoircft 

ever exa6ll^ made, would, after a little wear, foon deviate, in wear iiom its 

on account of the play which this would produce in the joints; piojcdtions 
the connectors alfo between the two rules, parting from differ- ©f tuppoiu^^*” ^ 
ent extremities, and leaving long fpaces beyond the points of 
fupporl, would lhc-»»by occafion any play in the joints to pro- 
duce a greater deviation from parallehfm in the lines drawn. 

Tiie apparatus for producing parallel lines formed by the The drawing 
drawing boaid and noimal Iquare, can hardly with propriety 
be claffed among the inflrunfents here treated of; whatever its cumbious, and 
accuracy may be, its cumbrous form, and the time required 
for fattening the paper to if, render it for many purpofes very 
inconvenient. 

Thefe coniideratipns induced me, about the time when the 
account of the parallel rule, given in your ninth volume was 
pubtiflied, to conflder bow a parallel rule might be confltudlcd 
not liable to fide deviation, and as free as poffible from the dc- * 
fe6ls of the others above flated. The inflrument which then 
occurred to me as the beft calculated for this purpofe, I ftiall 
now deforibe; and as I have often examined it fince, if it pof- 
fefled any matejrial defeat, it is probable it would have become 
mamiefl befofre this ; in which cafe 1 ihould not have brought 
it forward in tmblic notice. 
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l> tiiipiion of 
Mr. 

fM.i’'ilrnl ro 
j’l V 'It lartial 

l OJi* 


1 * I “unf ivante 
Tf> p.vv^iu lateial 
cannot 

rffl .1 Its. iccu- 
r.cv. Itslap- 
t« >1 1 at del* t nd 
ij)jkc% if /l-srady. 
It 1 fahly made 
ejt idt. 


It niK III be 
iiiddi N^Jih but 
fine pair of 
tiiotliid ft«- 
nienrs, but two 
imi make it 
look inoie uni* 


Tbe mid 'Jc rule 
ill >uid be made 
thinnui than the 
It her to pi event 
1 lih n. 

Novelty «>t the 
iiifltumenc con- 
iifti* in its tooth- 
ed legntentb. * 

Ki afonb for fnp- 
puAng th*s it 
vciicion to be 


1VI\ mfliument for drawing paraUcl Knfta Wflhout fide dcvii- 
alien. IS farmed of thicc rulers^ laidt^fMillskUel to each oiher^ 
roni]«^cled b) two pair of moveable lengtli, 

and pdrallel to each other; tbefe pioceA, meet on 

Iho middle rule, have their exireintlies formed into portions 
of toothed whocU, which lock into cacliipthitr, es ma 3 fbefeeu 
ill the figure: the eflecl ot thefc fegmentsof wheefi thuaa^- 
ing in each other, h, that all the lateral motion h transferred 
to the middle rule, while Ihe external rules move only in ait 
oppofite and parallel direction. 

Thib iiWirument will not be liable (o the incorreSnefs ef 
thole before deferibed, for the following reafons : tft. Tlic 
toothed fegments being in no way concerned in producing ihe 
prifallelifm of the infir^ment, iu accuracy of parallelifm can- 
not be at all affo^led by any trifling incorredtnefs of forma- 
tinn in their part** 2nd. AH the coniiccling pieces being 
of equal length, can be formed with more curtain accuracy* 
;id. The connedmg pieces palling from lh»^ fame exlremitica of 
ilie cxiuinul rules, give them a Head) fij)porl. For thefc 
jcdfons, in my opinion, it poifeires all ihe fteadinefs and faci- 
lity of formation of Ihe* common parallel rule* while it eflec- 
tually prevents the fide de\ ialion, to which the laticr l^ liable. 

it is not abfolutely nccellary to have more than ore pair of 
the conne£ling pieces made with toothed fogmenls ; but as 
tlieie fegnients are eafily formed in the clock makers engine 
for cutting loelh in wheels, it can add little to the expence 
to make (he two pair in this manner, as ftiewn in the figure, 
and will make the inflrument look more unlfonu* 

I'he middle rule fliould alfo be made a^liuie thinner than 
the otheis, to prevent friction on the paper in its lateral move* 
niont when in uk*. 

Jn tlie dckription of this Infiruincnt, it will be obferved* 
that the novelty of it conllfis in the application of the toothed 
fcgmenls of the wheels to the ufe mentioned ; which I cannot 
find has ever been befoie ufed for this purpoli.*; and I think it 
highly probable it has not, as, betides its not being known to 
gentlemen, whom I have conlulted on this head, mofl likely 
to be acquainted with fuch matters, the fimpbe^ty of the con. 
irivance would probably have brought st into extebtive ute, 
if it had been ever known at any former period* > 

I mention this only to fliiew that, beFoee I rfnina the priority 
ot invention, 1 have taken fome pains io invefligale my pre- 

Itnfions; 
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tenfions ; whjch I think is incumbent on every man lo do on 
^ fuch occafions : for, however fair the claim may be of inven- 
tion, if a thing is well known to have been before done, it 
at lead produces.an aukward feiifattoh to the claimer; for 
which reafon, thofe who accofe others of doing this, (bould 
be the itiofe cautioulf, Ijjrat their accu&tion is lair in all iU 
parts; for oftentimes an external refemblance may fubfift be- 
tween two contrivances, as between my indrament and the 
triple parallel ruler, and yet a fmail addition render their ef« a fowl! additlofr 
fe^s eirentially ditferent: thus the triple parallel ruler admits 
of nde deviation, while my parallel ruler efteciuauy pre- jers its eftedts 
vents it. . ' ( irejitially differ- 

My motive for publrfhing the account of this indrument is 
principally becaufe 1 think it a duty incumbent on every, man, 
who has contrived any thing that may be of ufe lo the world, 
to make it known as extensively as poflible, which it certainly 
will be by appearing inyour Journal. 

The indrumenl from which the figure was drawn was made Tl)is infliumcnt 
according lo my diredlions, by Mr. Banks, indrumenl maker, 

No, in the Strand, and anfwcrs the purpofe perfectly Strand! 
well; of courfe any gentlemen who delire lo ufe parallel 
rulers of this kind, may have them accurately made at the fame 
place.. 

1 requed the favour of your permitting the inrerlion, at the Typographical 

end of this communication, of the indication of fome typo- 

, . , , . , . / Bofwcil’s laft 

grapliicul errors, made in my paper relative to the perform- paper relative to 

ance at (ea of the diip Economy, in your laft number; and ^hc fliip Ecoiu»- 
wiiich I am the more anxious to have re^ified, as fbroe 
them entirely alter the fenfe of tbepafFages where they occur. 

Page 17j,line2, erafe 2^ before emr/d ; line 6, transfer the 
bracket to before zv/ie/i in the next line ; line 8, for is read arc; 
erafe the comma after is; and transfer the bracket to after 
^proqf; line 9, 10, for diFf^ion read directors; page 176, line 
J5, ioxjoiurce xtivApurfs; line 21, erafe before Tcft; page 
. line 22, for point read front; line 37, for forms read 

frames ; page 1 .SO, line 3, for Joarplng read fmrfing. 

Some errors of the prefs are alfu apparent in the fide notes^ 
but I ftiall not tr^bleyou by pointtpg them out, as they can 
be Fe^bfied by Ihe meaning of the paffiiges to which they are 
adched. 1 ain» t>ear Str> 

Your very rerpcAful humble fervant, 

J. W. BOSWELL. 

Reference 
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lleftrence to the Figure^ Plate V, Fig, 2a 

A A, A A. The externa! patfalle! rules, BB the central rule,' 
C D,C D the conncfliag pieces, D D the fegments of (ootlted 
wheels in which the conneflrng pieces terminate, which by 
their adlion on each other prevent fid^ d<5Viation in A A, A A. 
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teller front an Enqviuer, the JFaJie of F/Jh ajjerted to he 
wade on the $cbttijh Coaft. In Reply to A. X. 

To Mr. NICHOLSON, 

Ltmdonf, Feb, 7, 1806. 

Prftper tpiritof I AGREE moft cordiatly with yoqr Correrpondent A-. L. of 
Aberdeen, in page 168, with regard to the accuracy of im-. 
portant information when CQmtnunlcalcd (o the public, and 
. that wlien doubts exlft, it Riould be given with fo tnirclv 
modefiy and diffidence, as to ffiew that the communicator is 
not certain of his tiibjedl. Of the ftatement I made reipefHng 
ihofe inflances of wafleful negligence in fome fidieries of the" 
north of Scotland^ I am not the firft j the refpe^able author 
of the iialihical account of the pari (li of Peterhead, the Rev. 

Scotch fi/hcrics. Or, Moir, has alTerted ibef^me, limited to that pari (h that I 
did. In the J6th Vpl. p, 5.50 of that w’ork, he fays, •* turbot 
(I believe the holybut of liie London^ market) is now caught 
freijuenlly, and in great perfection. Thirty years ago they 
were feldom ufed here, frequently cajl into the dunghill, or 
left to U'ojie on the Jha beach, they at prefeiit fell from four 
pence to one {hilling each, and are rifing every day in price;” 
in the preceding page of that volume we are informed, thlat 
the greateft part oi coda^ founds, in^this parifb, are 
pennitteU to remain and rot on the fia beach, or, are caft into this 
dunghill, though the ufe and value of them as an article of 
food and delicacy at table have been known here for many 
years,” and yet in the following paragraph the Doctor tells 
his readers, that the crews of the Aiips havd been fent from 
this town to Barryhead, to preftrve ihe fbunia^ tongues, and 
palates of the cod caught and the owners have always 

• fount 
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feut^d a ready market for them!*' for Sir, lx? Tore J 

eveo, Hinted throujch your Jouraai^.'ai tliefc ftreng allirmalions, 

I made it ray buHnefs to enquire of feme friends at Aberdeen, 
of the truth or falfehood of fuch adertibns; deeming it then, 
as that gentleman docs ad prefent, an improbable liatement ; 
under thefe circumfiances I cannot confider the communica- 
tion you did me the favour to infert, as niilttaling either againfl: 
your correfpondents rule of examination^ or my own habitual 
feeplicirm : — that gentleman, in recom mending accuracy of 
flatement, ought not to have forgotten it hirofelf; he will cafily 
fee that Aberdeen is not mentioned by me as being at ait 
concerned in this wafte of fuflenance. My little note to you 
has rouzed the attention of A. L. — Is it Wandering too much 
into 

the fairy regions of romance,*^ 

to hope that the fubjed may obtain iVdl farther notice ? and 
continue to do fo until it be made productive of all the advan- 
tages it is capable f in that cafe, fuppoiing defedtive inforina- 
tion in my firft notice of it (and I prefume A. L. will allowl had 
feme authority for my opinion, and that he himfelf has not 
been completely accurate) my errors will be eventually aU Good fftva; * 
tended with good. Your correfpondent well knows, that 
the aflertion of Dr. Johnfon about the fcarcity of trees in 
Scotland, has had the happielt effebts. How far that gentle- 
man’s queition about the vend at the towns I mentioned, may 
be anfwered in the affirmative or otherwife, I have not yet 
fufliciently informed myfelf;, but certainly under the circum- 
Hanccs 1 conceive to be true, thofe markets would be pre- 
ferable to fuch wafte. 'Jbe men employed may look with con- 
fidence for a rpeedy fale; and, if I am not very mucli mif- 
taken, thefe towns are fupplicd from the Yorkfliire boats, the 
wind therefore which brings the one fet of boats, would im- 
< .pede, if not totally hinder the other. Far am I from wilhing 
toiihrow any obdades in the way of fo excellent a plan, as 
that for a fociely for exporting while hfh from Aberdeen, but 
where would your correfpondent fend them to? “ is it not to 
ke fuppofed, that fijhers cf the places neatefi to fuck touns could 
greatly underfill them?** this queftion fs not a greater difHculty 
. in the fehe^e fuggeited by me of bringing (he filh to I>eith, 

Berwick, or NewcaAle, than it is to that of A. L» The fact 
is, that by giving that quefiiop weighty compelilion, in every 

buhiiels 
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biifinefs would be undone ; for my own part, I do not think it 
any objcflion to either of our fchemei; najc* our plans confider-^ 
ed lerioufly, are nearly alike* I Higgled, rather I believe in tho 
form of a query than otherwife^ the propriety of bringing filh 
where I know a demand exiHs; but that gentleman oppofes 
my luggedion with the above queftron, and then propofes a 
plan on a (imilari but more comprehenfive fcale! Allow me 
merely to correct at prefont one more error A*. L. has, unin*^ 
Uniionali^, I tertain, committed in the lad paragraph of 
his vindication of the Arbroath fifliers (of whofe methods, and 
probable wade, I hope foon to obtain a corrc& account,) 
U is iwt the cafe even for the mod part in everr^ large ddiing 
town, that the fifoermen ** retain the bodies of the cirabs, 
and fell the large claws only. A lid of fome of the towns in 
which that cudom prevails, would, doubtlefs oblige many of 
your readers. If 1 am correct in my opinion of A. L* all hu 
attempts are for the fpread of ufeful knowledge; his c^door 
will fugged the propriety of viewing mine alfo in a favour- 
able lighU 

I am. Sir, 

Your’s and A. L^s, 

Friend and Servant, 

AN ENQUIRER. 

JS^oticc of a Publication of Importance intended by the Literary 
and Antiquarian Society ef Perth, 

SIR, 

IT is with great pleafurc I inform you that the very re- 
fpe^table Lalerary and Antiquarian Society of Perth, intend 
giving a feledlion of their valuable papers to the public ; it is 
much to be lamented that they have delayed doing this fo 
long, as many of their manuferipts throw a very extejSfive 
light on the antiquities of that part of the ifland. 

1 am. Sir, 

Youths truly, 

K. L. 

To Mr. NiCholfon, 

^'erjocaftlc-upon-Tyne^ Jaru 28, 1 80G. 
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Zit^ier concerning a Lihraiy '‘H^blijkcd at Aberdeen. byo)n a 

"w /' T'r'avbllkr. 

SIR» •• , Yoidc Bridge Street, Black f riare, 

I AM» ^iremd)i glad* ta that iher^ is a fuhrc riplion 
Jibrary edutdifhed iD V?Lbcrdec^ I am aftoniflied, however^ 
to be informed froin, OrSEwnbte^s f^aper, llmt none of the 
very learned Prc^eObrs iiF that part of the country are .engaged 
ill the undertaking ! perhaps if the fiiblerrptYon was raiied to 
onb guinea per asTnutn/ much more good UMght be eilcdcd, 
and thofe gehtlemen would not then fii^ruple to join (lieni- . 
^ felirea; tlieir freedom as to pecuniary motives is well known. 

I hope for the &ke of the g^eral didoiion of knowledge, t(» 
find my feif equally mitiaken with regard to Banli« Peterhead, 
andlnveraefl* Thefocietyat Aherdeeni though young, teems to 
becQtuIttdled with great liberality, as appears evident from their 
O0er of affiihttice to the places above meiitioned^ ot any other 
that may be now forming rules ; ia it too much for a friend 
to the fpread of ufefal kimwledge to fuggefi to them an eiC-, 
Cenfion of the benefits of their alfociation, to thofe gentlemen 
who are members of fimilar focieties, whiift in Aberdeen, on 
cooditioT) of a return of fuch civilities, fhould any of their 
members be where fuch libraries are ? a rule of this kind you 
Sir, have mentioned with applaufe in a former number, 

Your\ &c, 

A TRAVELLER. 

Fthruary 7, 1B06. 


V, 

^A.j^emicdl and Medical Examination of the Gizzards of Tl'iiifyc 
ctmipared with Gelatine^ together with m Expofuio/i vj 
ihe Churadenfiics of the latter when oxigenated. By, M- 
" Bovellon Lagjsakge*, 

has long been , underflood, that the gizzards of white Gizzards of 
poultry ponfeiTes certain medicinal qualities. The ufe made of f«wis medically 
it by many phyikhtna may juflify fome reliance upon the 

Annj^lcs de Ckimley Vol. LV. 
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Virtues aUributed to it ; but n0 one^ I believe, has bUherta 
thought of analj'Hng (hit fabftance^ 

It occurred to ine« that it wohid be afeFai to the Aft of 
healing, were a few chemical fafis addbd to itbe knowledge 
ahead) poflelTed of the medical ufes K)f g|jss6a^ particularly 
after reading in the **Jouii(^ald^Econond6^BjmiiiAf^^ 
ou Bibkf^hlque det Fropri6tairu furaux, Flupflijt, an 12;’^ 
a Wherein is apnounced tlie faccefs ei|it(iined by its 

o(e4fti|gue4« As this letter contains the details of the pre* 
|Mration, and admiioiilration of this remedy, I fliall (raaStiribe 
it at length* 

Rridmw « 

refpea- YOU metiiioti antoM gelatine as a febriftm^, I will 

inform you of a^more fimple and lefs eicpenfive rbmedyf I 
!!^a^fTbrU^gl fataKty this great fpecific hasbUen n^Iefi- 

by the Frinch ed, not witbfhmdmg it wuA pObtsfbed by governinent fiMljforty 
ao*ernment. cfficacy^ of whicsh I bdve Bad 

long experienbb; for, of about a thoufand cafbs, in which 
during that period# I have adopted its ufe* I can atteft the 
care of eighutehftts. 

1 have refided at Montpellier during fifty. ii>t years ; the 
climate of the place and its environs is mild and falubriotis| 
but the inhabitants along the coaft are fubjedt to agues, on 
account of the vicinity of the Mediterranean, and of flagrant 
pools, M, de St. Priefi, intendant of this province, pub- 
litlied the older of government relative to the remedy above 
alluded to. 

Prcfuiptlon. •« £{cmtd ^, — ^This remedy confifts of the gizzard of fowls, 
dried and pulverized. 

ThrgiEsardaare Fteparation the gizzard of white poultry, as 

«ind**ulvcriscd turkies, &c. (I never made ufe of thofeof black fijwK 

as pigeons, ducks, &c,) open them, and clear 
gravel they contain; having (lightly wafhed tbefn, lot 
be put on a ilring and hanged in the fun, or up acfbitlMiey to 
dry, after which they muft be reduced to powdetb lifted, and 
kept in a bottle clobly corked. 

^ The dofe is aboot a drachm for adults, and from 
half a diam to a fcruple for children. , ^ 

Th« dofe 13 one « Made qf tfliifeg.— Mix the proper the powder 

^ or*haIf#glaf5 of good old wilh| wi||^ and let the 

** n?»tien* 
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.K' patioht fallow it aboat bidf an hour before the fit comes on, 
br on the appearance of p#ecnrfory iymptoms of the 

fevor« This being tbiiCB tt^Mated» it rarely happens tjtat thO 
diforder returns. 

“ ffegmof.—'A whblefbnie regiinen is all that is neceflafy 
during* tbe admlln%*'ation of this inedidine, but the patient 
iltoold carefully avoid expolunt to noifiate or cold, particubkr> 
ly in thb 1^.” 

The foregoing details lead ns naiofally to the foUowhig 
tfoforvalion: ^ 

Should this fubflance be confidered as gefaUine, and pof> Qaeftians whe* 
fidfing the fame property of being a fobrifogO, as dated by ^ ^ Eda« 
S^ttio; orfhould we rather acknowledge it to be pof- 
felfod of tbofe particular virtnes whidi have b^ attributed to 
it by feveral emient phy^cians ? M. Pia, an old apothecary 
of Paris, alTured me, that full thirty or forty years ago, the 
jpowdered gizxard of poultry was recommended in all obdruc* 
tions 'of the urinary paflage, in compldnts of the bladder 
occafioned by ilimy matter, as well as in all nt^itic pains. 

'' Tbe efficacy of this renledy has long ago eftabliibed itslu cfficac), 
ufe and the Writer adds, '* that daring my ptmfiice in 
pharmacy, 1 have prepared large quantjfioi of it ; fo much 
were phyficians and their patients faUsHed with its opera- 
tion." 

‘ His method of preparing the gizzards was fo choofe tbofe they AiauM no: 
of young fowls, and particularly of pallets : afler cleanfing, 
rubbii^, wathing, and wiping them carefully, he firung 
them, and left them to dry on hurdles between flicets of 
paper, affifled by the gentle heat of a Hove, and not in the 
fun, which, according to M. Pia, would have fpoiled them. 

When the gizzards were properly dried, they became VitreontsppMr- 
ftbjhie, almoft tranfparent, and exhibited on being broken a 
f jtreoos appearance. 

The powder obtained was of a wbitith grey alh-colour. Powder ith> 
yielding in the mouth a kind of mucilage, and poflelling a 
tlighlly fait and bitter tatle. ^ filtith. 

This powder was adminiilered twice a dey, (moming and Daft, 
evening) in doles of twenty-fou# to thirty-fix grains, in a glaft 
of the infufion of {ibHitory of tiie oi bei^erries (tnoirji) 

or of lintfead fwe^iened with fyrup. 

Voj.. Xltt.«i}lAaeM, 180^; . Q The 
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E/Tc^i# Tlie efficacy of this remedy as ja diuretic and aperient, was, . 

fo much relied on, (hat the afllided eyetn omitted the infaflo^ 
and took it in pure water with a little fugar* 

Arguments in The long experience which has been had of the falutary 
its favour. effects of gizzard as a febrifuge, diuretic, , a^rient, 

and the publicity which the governmen^, rfoi upoi'. 

light grounds, has given to this remedy, are aurthdrities in its 
favour ; and it mufi therefore be an acceptable labour lo 
the phyfictan, to furnifl) him with new lights upon an 
obje^ fo ertentially fnterefling to humanity. T\n$ is the 
motive by which I have been induced to fobmit the following 
experiments to the focicty of medicine. 

Inquiries as to As gizzard has a great analogy to gelatine, I endeavoured 

difeover their (imilitude. If gelatine be really a febrifuge, 
gizzard thou Id be fo like wife, particularly as it contains, 
when frefl], a large portion of that fubftance; but whence 
does it deriv6 its pow*er as a diuretic, aperient, &c.? does it 
poflfefs it in common with gelatine ? I cannot tell. Or, have 
the faline parts of its compofilion this double property ? of 
this alfo 1 am ignorant ; for pradice has not yet afeertained 
whether the anti-iebrile quality, Hiould be aferibed to the 
acidulous falls rather than to the fubfiances with which they 
are combined. 

Expeilments on A frclh gizzard prefented the following phenomena, 
recent gicxard, water wherein this fubftance had been boiled ac- 

quired a yellowilli white colour, and flakes were depofUed in 
cooling ; it had a tafle rather infipid than fweet. 

It reddened the tindure of lurnfoU 

B. Lime water, and water of barytes produced in (his 
liquor an abundant precipitate, partially foluble by nitric and 
muriatic acids. 

C. Ammonia caufed a lefs degree of precipitation. 

D. Oxigenated muriatic acid feparated with flakts from 
liquor. 

£. Cauflic potafli, either folid or liquid, acted upon gizzard 
in the fame manner as upon mufcular Hefti. 

When ground together, ammonia was difengaged from 
the gizzard ; it became foft, of a reddifh colour, and foluble 
in water. If this liquor bo evaporated, it will depo fit fibres 
in cooling. A)cohol,.by dciiroying the potaih, feparated a 
flaky fubftaoce, foi able in water. 

' ' thU 
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Thiy aqueous folutian gave a prccipilale on the addition of 
^ liipe-waier^ or muriate of lime or of barytes, as well as of 
fome adds. The preclpitute obtained by lime-water may be 
rediflolved by the addition of more water, which proves that 
the mixture had not become truly fiponaceous, but that this 
potafl] bad merelyadiiTolved the animat matter. 

F. The action of cfertain tnetallic fblutions on the liquor of 
^ gizzard was more or lefs perceptible, according to the 

facility with which the metal communicated its oxigen to the 
animal matter. 

. Nitrates of mercury and of filver, for example, were de^ 
compofed, but tlie pEedpltates obtained by die aflion of 
thefe falls upon gelatine and the extra^, Quickly turned blacky 
particularly that of mercury, and they ivere no longer foluble 
in nitric atid. The oxides had, therefore communicated a 
part of their oxigen to the gelatine and the extradlive 
matter, which were thus united to the mercury, now ap- 
proaching a metalline ftate, 

Oxigenated muriate of mercury was not decompofed in this 
manner. The circumllances, in fa&, were no longer alike ; the 
excefs of oxigen which it contains fuf&cing to oxigenfite the 
two fubllances. Here the precipitate w^as very little colouredi 
and the metallic fait was only refiored to the (late of mild 
mercurial muriate. 

Some other metallic folutions produced in the liquor of 
\ fre(h gizzard only gelatinous flakes ; fuch are the acetate of 
lead, and the fulphate of copper and iron. 

G. Aqueous tindure of nutgall changed the liquor into a 
kind of jelly, 

1 have thought thefe experiments fufficient for dcmonftratingBxpcrlinenti go 
the nature of Ihofe fubllances which were capable of folution Z'*»ard. 
in water ; yet as gizzard is not adminidered in its fredi (late, 
bl^undergoes a prQcefs which might caufc a variation in the 
,^egoing refults, I again examined it in this latter point of 
view. 

In frying the gizzard, 1 followed the prefeription already 
cited of M. Fia, and obtained a fubfianpe exaAly anfwering 
bis defert^on. 

A. Reduced to powder, itstafle was infipid, yet partaking 
fiiougly of an aninsal flavour ; ita colour was a whitilh grey. 

Q ? The 
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Experimnts on B. Tlie aqueous decoAIon took a light yellow tint, 
dnedgisztfd. foielied like chicken broth. 

It reddened the tindure of turnrok . . 

0. Lime-water and water of barytes canfed .the fame kmd 
of. precipitate as in the decodion of Frefh giazaid^ 

I>. Oxalate of ammonia proved the prefence of lime. , 

.£. Oxigenatcd muriatic acid feparated white flakes. 

F. Nitric acid had a violent cffed upon the dry gizssard; 
at a mild temperature it difTolved it completely. 

Nitric acid at eighteen degrees excited a flight effer-^. 
vefcence, and by gradually increafing its temperature, a repa- 
ration was perceiv^of azotic gas, then of nitrous gas, and of 
carbonic acid gas. 

The liquor left in the retort wa^ evaporated, in the ex- 
pcdlalion of obtaining cryflaU; but on cooling, none ap- 
peared. The evaporation was then continued, the refult of 
which was a yetlowifh glutinous matter, tenacious, and. of an 
exceflively bitter and acrid tafle. 

Water imbibed the acid, and prefented all the charafiers 
of the decodion of apples. 

G. Metallic folutions prefented nothing particular, as in the 
experiments upon frefh gizzard, except that antimonial tartrite 
of potafh was decompofed, forming in the decodion a white 
precipitate. 

H. Aqueous infuiion of nut-gall produced a lefs copious ; 
precipitate in this experiment, than it had with that upon 
irefh gizzard. 

1. Dry and friable gizzard was digofled in alcohol ; but the 
liquor was fcarcely coloured, even with the affiflance of 
caloric. 

This alcoholic tindure reddened that of turnfol, and gave 
precipitates with lime-water and water of barytes, as alfo 
with nitrate of filvcr ; a proof that the alcohol has diflbli^ 
only the faline particles. 

L. The incineration of gizzard left a refidue of a faline and, , 
alcaline tafte. Paper tinged by curcuma became of a deep 
brown. 

This refidue was partly foluble in water. The liquor con* 
tained fulphatc, muriate, and carbonate of potalh. 

The part not foluble, on being fubmitted to the adion of 
, muriatic acid, difeovered carbonate of lime, ptofphate of 
linve, and a fmall portion of iron. 


Hence 
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Hence it refults, that the greater part of the falls contained 
!h giz»rd, Js the acid pbofyhale of lime ; the prefence of 
miiri^e and fulphate of poti^ ts alfo obfervable. 

Thefe falls afe no,t only united with gelatine^ but alfo with 
a fn^all qaaPtity ofextraflive matter. It ihoiuld feem that the 
latter fuBfiapce; aifd perhaps the gelatine^ is oxigepatcd by 
the dehccatiop of' jdie gizzard; for in this Hale they are lefs 
ibiuble in water. 

Withing to afcertain the difference between piitre gela* 
iine^ and that which had been oxigenated^ 1 made ex- 
periments upon, tjhe h>riner« of which the following is the 
i;efult. 

Pure gelatine acquires different properjties^ according to the Experiments on 
means employed in its oxigenation. geJatm, 

Of the metallic oxides^ fome freely communicate their vrixh metallic 
pxigen to gelatine^ as the oxide of red-lead, and t lie red oxide 
of mercery ; jbut the gelatine was combined with a part of 
the oxide, and could not again be feparated completely from 
it. In treating gelatine with the red oxide of mercury, a 
part of the oxide was reftofed to its metallic Hate, and the 
remainder alTumed a reddiih brown colour. 

Superoxigenated muriate of potafh heated with gelatine. And other 
jcaufed np alteration in its nature. 

V. Oxigen gas combined with it but ilowly^ and in Tmall 
ijiuantily. After being for a coniiderable time tubmitted to 
the action of this gas, the gelatine only fuffered a change of 
colour; it becanve whitifb, but its cbaraAeriHics are Hill the 
fame. 

Oxigenxted muriatic acid prefented the following pheno- 


mena. 

On pouring oxigenated muriatic acid gas into dilTolved ge- 
latinCj n whitifh thick feum appeared on the furface, of a 
moderate thicknefs, the under fide of which gradually changed 
colour^ and became milky. The white filaments which fwam 
ip the liquor, together with the feum which floated on the 
furfacc, were feparated by filtering, and waflied in cold and 
warm water till the water ceafed to redden tindlure of turnfol. 
The fubHance thus prepared prefenled the following cha« 


ra6leriHics ; 

^ 1. It was capable of extenfion equally with gluten, and was Propcrtie* 
of a white colour. oxigenated , 
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It diftrs fio.n 
albumen* 

The gelatin of 
gizzard is pro- 
bably oxiiic- 
natcd. 


J^icpeiiments on 
gcUtine* 


GIZZARD OF FOWl^^ 

2. It wail very light, and fwam upon water. 

3. When well wathcd, it retained little or no flavours " 

4* Left expofed to the air^ it dried^, and fell to duft. I 

It did not redden the tindure of turtiifol* 

6. It was fc arcely at all foluble in warntwraiet. On boiling 
it a length of time, in a fufiicient quafttily of Water, it was 
reduced to an infinite number of particles, lb minute as to be 
liardly perceptible ; but as the heat was lowered, they re- 
united in a mat's as before the boiling, 

7. Heated nitric anti acetic acids dilTolved this fubflance ; 
but it was precipitated in ita original form, by 'refrigeration. 

S. Trituration with cauflic pbiafh produced a fe^paration of 
ammoniac. 

Tills matter, it will be perceived, is neither gelatine nor 
albumen, fince its properties are wholly dilferent. 

It appears probable, that the gelatine in gizzard acquires 
by drying, properties analogous to ihofe above deferibed ; 
which, with the changes obferved in the exlraflive matter 
already mentioned^ wonld certainly reiider dried gizzard lefs 
foluble in water. 

We have no means of afeertainit^g, for want of a proper 
objefi of comparifon, whether this difference be cil'ential to 
tlie eflicacy of gizzard ; and I know not if frefti gizzard has 
ever been adopted in medical pradice. I could only wilh to 
afeertain it its febrifuge quality exift in the oxigenated gela« 
line, in (he extradive matter, or in (he acid fait. Indeed, oi) 
comparing (he quantity of gelatine adminiflered to patients, 
according to M. Seguin, wilh the dofe of powdered gizzard, 
above-deferibed, a great difl’erence will be obferved ; and yet 
according to thofe who have made ufe of it, a fmall dofe of 
powdciecl gizzard is (iiflicient to check the fever. 

7'he comparifon which I have made of gelatine with- giz- 
zard is fuflicient to ellablilh a material dillindion belwi&ei^ 
them. 

Ture gelatine polTcfles a weak inlipid flavour; does not 
redden tindlure of turnfol; is mucous and gluey between the 
fingers ; afl'ames in the Arc a concrete, folid, and tranfparemt 
appearance; and is foluble in boiling water. 

Solution of barytes or of lime mixed with that of gelatine, 
Caufes a prccipilallon of pfaofpbate of 


Sulphates 
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Sulphates of copper or tid, and acetate of lead, experience 
ii/o decompofition, 

''Kilmtes of mercury iindfitver are decompofed, but the 
precipitates ere much lefs copious than Ihofe produced with 
Uie decodton of .^izz^rds 

Solution of tartrite of antimony, only thickened the liquor. 

Alcohol Itkcwife has but little power over gelatine. The 
precipitates obtained by means of the water of lime or of 
borytbs, as^well as that by 'nitritte of i^ver, are fcarcely per- 
ceptible. 

, The d&mAion of frelh •giessard when fuitably evaporated, 
tealres a coloured gelatinoa's Aiatter, foloble in wateri wiiich 
reddens iindlure of turnfol $ gives copious precipitates with 
lime-water and* water of barytes ; decompofes (hlphales of 
iron and copper, acetate of lead, muriate of tin, tartrite of 
. tititimonial potafli, and nitrates of mercury and filver; the 
precipitates refulting from thefe dccompofilinns are generally 
•too confiderable to be attributed folely to the gelatine. 

I^ried and powdered gizzard poflefles cheradteriftics Aill 
more diAinft from thofe of pure gelatinei whence I conclude 
that latter fubAance has a diA'ereht operation, 

I leave pradltlibners to decide on the advantages v^hich the 
medical art may derive from gizzard ; it is for them to decide 
whether much confidence is to be placed in the notice in- 
ferted in the Journal d'Economique. And if it fliall appear 
that the medieal ul'e of this material has been attended with, 
luccefs ; it will perhaps be proper to attend particularly to 
other fubAances which have not hitherto been fuppofed to 
polVefs any febrifuge virtue ; fuch as the falls with excefs of 
acid, the oxigenaled extradlive and even oxigenated gela- 
tine. 


ExperSmeats oa 
gelatine. . 
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On Pirite found in France hy Cocq, Gmmiffary of Qun, 
powder and Saltpetre JVorks at Clermont- Ferranti with an 
Anal^sqf this Suhfiance, By]. J. Drappier, Teacher qf 
'Chemijhy at the Polytechnic School.^ 


Cryftalsofpi* COCQ found the cryfiah of pirite« in a porous grey 

rite found in the porphyry, with a baff of feldlpath, and containing cryfials of 


diftriA of Puy 
de Domcy 


quartz, forming a part of that chain of primitive mountains 
which fupport the volcanoes of the diftrift of«Si}y^e*Dome, 
Thefe cryOals of pirite feparate from the rock, and leave in 
the porphyry an impreffion perfectly fmootb* 

He alfo found at the village of St. Avil, aad in the vicinity 
of Pont-Gibaud, a fubtlance which appeared to be pirite ; in 
both fitualions It was fo indeterminate as to render it impoflSble^ 
-*aad on the tp pronounce exa6tiy on its nature. But in returning to 
way tp Menau Mcnat, at twelve leagued to the north of Clermont, be per.* 
ccived the granites refuming the fame appearance of thofe 
which he had obferved near Saint Avit and PonUGibaud, 
fometimes the colour of the feldfpath inclined to purple, and 
oftentimes this fubftance appearing alone in the mafs of tlie 
granite, exhibited a beautiful purple. 

The grey porous granite appeared again at Intervals, with 
the appearance of the cryllals obferved in the fame rock near 
St. Avit and Pont-Gibaud} at Iali| after r great many fearches, 
he found the pirite well defined, and afliiniing a charadler 
much more determinate than that of Scheenberg. 

lit fhyfical Cfyita&erifics. 

Each cryftal is colour is a grecnifh or blackifh brown. Its form is a re- 

a prifm of ^welya gular hcxhedral prifm, of which all the lateral edges are trun? 
^Uck^ilfor cnied, which conflitutes it a prifm of twelve faces. Some- 
greeniih brown, times the prifm has airp a fmall face at e^cb of the angles of 
its bafe, which has pot bithprtp been reinarl&ed in the pirite 
* of Saxony. 

Thefurface of tbecryflals is fipootb, and a little brilliant; 
in its interior, the piritp is dull, containing times fome par- 
ticles of mica. 


# Journal dcs Mines, Vol. XVII. p, 307. 


Its 
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Its (raftare is unequalj with a fine grain, approaching (o ft Ih in{^^te !■ ' 
fplinteryfraanre. rnrS„:‘*' 

i| j^dmits of ; being fcr^ped by a knife, and yields a duft of yields to the 
& bright grey colour ; li is lender, and docj not adhere to the to the*^ 
tongue, though it js a little undtuous to the (oiiplu tongue, and it 

Befides jth^ fize^of its crytials, their feces, the fubllancesa little undtuou^ 
to which they are found attached, added to the cliaraflers d^ ■ touch* 
feribed, eftablilh the identity of this mineral with the pUUe 
of Saxony, % 

The cryflkis found in A:ttvergn^ are i^re perfe^ than thofe The external 
of Scheeafagg; they exhibit no alteratiM, «id the purity of 
tfaeir fornt^Mooves all doubt of thcjte being any nepeifiiy to leave no doubt 
clafs this fttbliapce as a pew^fpecles. 

. ^ . Saxony, 

" Amlyfi^ ly Drappier^ 


The pirite of France, feparated carefully from its bed, and Anaiyfn of the 
reduced to a fine powder, is attacked and difcoloured by mu^ 
riaticacid. This acid diflblves (he oxide of iron, the colourr 
ing principle, and a portion of thealumine: but as it leaves a 
ponfiderable refidue, on which it appears to have no aflion, 

M. Drappier thought th|e method of analysis (liould be changed : 
he then took 100 parts of this fubfiance, aiid kept it at a red One hundred 
heat in a crucible of plalina for half an liourj after it was F®''*? 1®^* 7 *>y 
cooled, there w’as a lofs of (even parts* The remaining 93 The remainder 
parts were heated in the crucible for thrpe quarters of an hour, fufed with por. 
with three times their weight pf caufiic pQlafli, purified by acld*!^ 

alcohol. The fufed mafs, detached from the crucible by dif- 
lilled water, difiblved entirely in muriatic acid. The folution The folution 
evaporated almoft to drynefs, and thert dilnted with a freth «vaporateii^nd 
quantity of water, let fall a white precipitate, having all the water d^Uts 
characters of filex. This precipitate wafoed carefully apd 4^ parts pi cci- 
well dried, formed 0,46 of the fubflance fubmitled fo expe- 
riment. 

The remainder of the muriatic folution was dccompofed by The refidue 
caiifiic potafii. It immediately formed a precipitate, which 
foon dilfolved again in the excefs of alkali, with the excep- leaves 2^ part9 
lion of 2| parts of oxide of iron, Iron 

The alkaline folution faturated by an acid, depofited 42 The alkalijie fo- 
parts of an earth, which had all the properties of atumine. All laturaied 
ihefe precipitates, before they were weighed, were waQied pofits 42 paru 
liarefully, and healed to rednefe in a crucible of plalina. aiuminc, 

Aaafyfis • 
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AnatyTis ^lu** 


ON THE rilllTE OP PBANCE. 

Anal^fis of the Piriles of France compared, with that tf Sa^oof 

Plr}t 0 of Saxony 

Firite 4 f TttntJt. 'anUfTyfetf by K 3 aiir«ll. ^ 


Silex - . - - 

46,00 - 

. - 29.50 

Alumine . - • 

42,00 - 

- - 85,75 

Oxide of iron 

2,50 . 

- - 8,75 

Lofs by calcination 

7,00 


JjoIs - - - - 

2,50 

'll ru 

1. 

jmoo^ 

. looko 


R -marks on the Hrappier thinks, on coropBring faia a ^f yfitwhh A\At 
dtircrcnceof the u^ade . b V M. Klaprolh, thBt il hmjjr be conefuSra, firppofsng 
from tlwt there was no error in eiUier anUySs^ that either the 

Saxony. J- Mnct: is not the fame ftibfiance as that of ^axony, or that 

minerals having the fdme cxt^iriial charaflers, and efpecially 
the facne form, may vary both in th^ir chemical properties, 
and in the proportions of their cjonnitocnt principles. M* 
K'aptoili lays that acids have no afUon on tlm pirite of Sax- 
on), that he foiind much difficulty in operating oft it by pof- 
.i^h, and that, in order to feparale its parts, he Was obliged 
to treat it twice \vith this alkali. The fame chemift apptfars 
not to have found any water in this fubftance. This differ- 
ence, il is tme, may be explained, if it h confidCred that Iho 
pirite of Saxony contains more aluminc, and that it adheres to 
ih.e tongue, while (hat of France has not this property, piro- 
bahly on account of the water which it contains. 


vir. 


Expcrimcnls^ ftu-xun^^ contrary to the Ajfertionx of Ulorichzntf 
that the Enamel of Teeth does not contain Fluoric Acidm Iti a 
Letter from Wm, Bk a n d e. Eft], 


To Mr. NICHOLSON. 

SIR, 


Giy LulTac on 
Auorve sci(i in 
animal Cub- 
it .turc'i, 


ItIaVING feon in one of the laft numbers of the Annaks de 
CiimiCi an article entitled, “ Lettre de Monfieur Gay-LulTac 
a Moidieur Berthollet, fur le prefence de Facide fluorique dans 
les fubfiances animates/^ &c. I was furprifed to find that a 
ch cniiil at Rome, of the name of Morichinij had difeovered 

fluoriq 



JltfAMEL OF TEETH. 

Ifuoric 3K?ic! anile<|{ lo lime itt the enamel of human teeth. The 
^Xt^aordiriafy of (befe retearches, induced me to repeal exjft in the cn- 

^tMih ; before I m^nlion the experiments froni which I of teethe 
Jiavc drawfi*conclufions di0erent from thofe of the above- 
nientiqiied chein^^ it may perhaps be, proper to quote that 
part of Cay-Loi&c’s letter which relates lo the prefent Tub- 
jefl: 

** M. Mdrichlni bavthg df^tkehed fotne of the enamel fiom Qubta^on to 
butnan teeljiy ruppoled that it might fmr fotne refemblance in 
,iU C9:ty^|^|ipn to the ehatrcl 6f the feiffil t^lh oi* an efephant, 
b) ivbicliTlirjd^^ deeafion, be bad cfetached fluoric acid; 
iie therefore fubjefled it to anaiyfis, ahd perceived, to his 
fatisfa£lion« that it contained a largd proportion of tluo* 
rip herd. 

To render thefe expenments more conclufive, he fubmiU Morichmi fiy* 
fed portions of the' two fpecies of enamel, viz. that of the 
fofiil, and human teeths and likewtfe iluat of lime, to the atforded fluonc 
ddibn of fniptiufic acid, and found that the laft of ibefe three 
AibAanpesyiefded fluoric acid ih the greateft abundance, and teeth; 
that the enamel of foftil teeth yielded fornewhat more than 
that of human teeth; but ^^lorichini remarks that this dif- 
ference is merely owing to the prefence of Animal matter in the 
(wo kinds of enamel, and that the difengagement of the acid 
from the fiuat may be retarded, by adding a little gelatine to 
that fubflance, after it has been calcined, and then drying the 
compound. He moreover obferves that the vapours which and that the 
fulphuric acid difengaged from any of tbefe three ^^bflanres, 
had the properly of a61ing on giafs, of depofiiing a filiceous pours that cor- 
film on water, and other properties, which it is fcarcely nc- '*'‘**^ fi***^^» 
ceflary lo mention. ^ 

According to Morichini’s experiments one hundred parts Component partB 
of the enamel of human teeth contain 30 parts or animal fub- tJeSi awording 
ilance, and 22 parts of fluat and phofphalc of lime, with fomc to Morichini. 
magneiia, aluroine, and carbonic acid. He has not yet been 
able to feparate the fluoric and phofporic acids from each other, 
but thinks that the proportion of the latter mufl be extremely 
minute. Morichini has aifo obferved that the enamel of 
the fofljl teeth of (he elephant differs from that of human teeth, 
in containing a fmaller proportion of animal fubflance and 
phofphoric acid ; but he thinks that the phofphoric acid which 
Iv: found in the enamel of human teeth may have bc.en derived ^ 

from 
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i/lOTlcjufll prQ« 
lefles to have 
proved my fa£li 
Ey repeated 
CJB^iments* 


General remarlc! 
Gay-LulTac. 


The author’d 
eipeiimcnts 
ikcw the con- 
trary. 


Enimei of 
man teeth was 
ignited, puWer* 
iced, and fuh* 
jedfed to ful* 
phurie acid* 
The fumes did 
not corro4c 
plafs. 


frnm portion of Ibc hony part from which the enamel is few, 
parated with great difficulty. But the moft tnlerefting ant) 
unexpected refult is, that fluoric acid e3|i(is in animal 
flances : a difeovery of the greateft importance^ Thefe ex- 
periments oppofe the prelent opinion concerning tlxe compofl- 
lion of enamel, for Mr. Hatchett in his anSlyfts of jLhfs fub« 
fiance has only deleCted phofphate of lime. 

The refult of Mr. Hatclieti’s experiments, t£^elher W|(fi 
thofe which were fujbrcqueplly pujblilhed, by Mr. Jc^, in thfS 
Annales de Chimie, I'om ^L|IL rendered it heceflary for 
M* Merichint to fubmit his opinion to acenr^^tMO^sflSgation, 
and after having made a numerous feries of ^periments on the 
fubjeCt, he obferves, that he cannot entertain a doubt, tha( 
the enamel of human teeth confifts chiefly of fluat of time* 
After fomc r^fervatjoiis on the r^onipofition of ivory» M« 
Gay-Luflac concludes this part of his letter^ by obferving that 
there is an immenfe fleld laid open in that part of cb^nijflfry 
which relates to animal fubfiances, if it were merely to fearcb 
for fluoric acid. Morichint has undertak(en an inyefligation 
of the fubjeCjt : but fo much remains to be done, that the ex-» 
erlions of many cliemifts will be requifjilc.” 

{ ffiall now relate Tome experiments, which will (liew that 
fluoric acid does tiot exifl i,n the enamel of hjuman teeth, but 
that this fubflance conflfls chiefly of ph.ofphate of lime, as 
originally Hated by Mr. Hatchett.* 

One hundred grains of the enamel of human teeth, detached 
from what is ufually termed the bony part, but which appears 
to confifl of a fubflance of the nature of ivory, were kept for 
a few minutes in a red heal» and then pulverifed* The en^ 
amcl, thus reduced to powder, was put into a platina crucible, 
in w'hiL'ha piece of a glafs rod was placed horizontally infuch 
a manner as to be about an inch and a half above the enamel. 
Half an ounce qf fulphuric acid was thep added, and the 
crucible being covered with a clean pluip of glafs, the heat of 
a lamp was applied, and diflillation carried on for half an 
hour. During theprocefs, white fuflbeating fumes were ex- 
tricated; but on removing the glafs which clofed the top of 
tiie crucible, neither this, nor the rod below it were in the 
icafl afted upon; which certainly would have happened, ha^ 


any 


♦ Vide Phil, Tranf. 17?9, p. 328. 
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iiny fluoyc acid been prefent. Finding this, llicreforc, to be ncUher wa< 
tbecafe, I proceeded as follows:— Fifty grains of the fame 
^e^mel were introdaeed^into a fmall glafs retort, and a little add by a^’ms 
niiTphuric aci^ being added, difliliation was carried on nearly enamol^anVdif- 
todrynefs, but in fttcb a manner, that the gafeous produfls tilling over mer- 
might be receive.d*o^r mercury. A final! quantity of fulphuric ^'**‘>'* 
acid gas was difengaged, and what remained in the retort# 
confided, as far as 1 could afeertain, of a mixture of fulphate 
of lime, pbofpboric acid, and a fmall portion of fulphur, 
ariliog from a decoropefition of a fmall part of the fulphuric 
acid by KiWanig)g1 matter# exifting in the enamel. 

Imve tlw Itonour to be# 

Your moft obedient fervant. 


WILLIAM BRANDE. 

ArUngtan Street, 

Feb, 15# 1806, 


VIII. 

A Memoir on taking the Levek of the uholc Surface of France 
By P. S. Girard, Chief Engineer of Bridges and lli^h^ 
wysf bfc.* 

If the furface of the earth were formed by the revolution of 
a curve round its axis, it would be fuflicient, ii^ order to de- 
termine the refpeflive pofi lions of different polnis upon it, to 
meafure their diflances from the interfection of that furface 
made by the plane of the equator and any particular or af- 
fumed meridian. 

Thus geographers, confidering the earth as perfedlly fphe- The method by 
rical, have determined the pofilion of any given place by the 
conjundlion of two co-ordinates, one of which is the arc of the poficioa of a 
Ihe meridian, comprifed between the place and the equator, 
and (he other an arc of (he circle parallel to (he equator, com* 
prifed between the place and any affigned meridian, 

• jouniial del Mines, Vol, XVII. p. 297. 

As 
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As Ihefe two co-orflinates inlerfea e,ad> otHer al right angles, 
It is apparent that the method of geographers, for determining 
the pofition of any place on the earth. Is the fame as ih^t 
which the pofition of a point on a plane is comtnonly deter- 
mined. 

M n.)t exja, on But this proccfs, which would completely anfwer t\io views 
wquafitfotthe®^ gesographers, if the lerreftrial fphere w«e regujar, ceafes 
earth’s furfacc. to be exaft when the irregularities and prptuberaofles are con- 
fidered, with which the fur face of this, fpheroid is covered. 
This true pofi- The pofition of any place depends in reality, ^cprding to 
in aUnc*p«pcn! ^ co-ordihato, which iy uppofed tp 

iliciilar to th.^t be drawn perpendicular to the ppint of io^rfef^n of the two 

afligned by geo- others. ' . 

graphers. ^ 

I'iiis third co-ordinate ought to be taken vertically, over the 
place of which the pofition ts to be determined, and its mea- 
fure reckoned from the place itfelf to its arrival at an imagi- 
nary furface, produced by the revolution of a know«i curve 
round the avis. of the earth. 

The level of the £iU it is known, that if our globe were furrounded by a fluid 
iphcitui^Air- all .other force being fuppofecT'to be abfent but that of 

tAGc, from lerreArial gravity, the furface of this fluid mafs would be that 
whence to mca- ^ fpherical folici, of which the mean furface of the fea, in 

furc ihofe per- . « , « r 

pcudiculars, its actual ftatc, reprclents a part ; It appears (oen convenient 
to choofe, for the third co-oidinale here mentioned, that por- 
tion of a vertical line pafling through any place, which is 
compiifed between that place and iho mean furface of the 
fca, fuppofed to penetrate the globe and to be extended bc> 
m*alh the continent. 

This is thebefi, We have faid that the choice of this line would be convoni- 

•dy * bccaufe, in reality, the polition of a point on the ter- 

reftrial furface may be determined by adopting any other fyf- 
tem of co-ordinalcs; for example, by fixing ihe polition of 
this point, by three planes mutually interfefling at right angles; 
But it is the but) bcfides the advantage of greater fimplicity in the expref- 
lion of the circular co-ordinates, they have moreover, that of 

i& ucpvics gene- II 1 I ^ ^ 

rally adopted, being generally adopted ; for the geographical charts, hither- 
to prepared, may be conlidered as tiie projedlion of the cqu<* 
The true pofi- tinents and illands on the mean furface of the lea ; fo that there 
detciTOined*by remains, in order to render geography perfect, to add to 
annixihg lu the latitude and longitude of all the places go ihe earth, the 

vertical 
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vertical ^ejghtwhicli they are elevated above the furface 
tb^ OC^^. ^ its latitude and 

obj^ft''of this mepa^f is ip ipilicale the mcaps of deter- longitude, 
^mining this vertical hetgluh^ by their particular application 
I ho territory of Franco* uining thefc po- 

ll is Evident, all the operations neceflfary for this cleter-toni ^icwn in* 
nwijjltton, ispay be reduced toa fenes of levels made in wter*. 


inipate (jire^ons, 

Niiiure iifelf hats pptiitM oiit thefe d>re{lians, by the lines 
<^f ^fclivity, vtfhipi^ the Ifi^rge riyers. and thofe which 

floyjr on ^e furfape of the earth. 

Thus, divided into five principal bafons, by 

thp Rhiae, the Seine, lliel^ite, (the Gironde, and the Rhone, n‘ve,s'of^F*aMe 
—the lewis of the coprfe of tlvefe rivers, from their fourccs, wouW form the 
or from their entrance into France, to their terminations radon^far tuX' 
the oepan, would form the fieft bjafis of the work propofed to country. ^ 
be .undertaken. 

After having afcerlaincd this firft bafis of thp general ope- The levels of 
ration, the Ipvels of the firpanis by which the great rivers are fuppiy • 
fupplied, ib^ld be next taken, and Ihefe ftreams fliould be thoL great rivert 
Gonfidcred without any regard to thofc of the third order, by . 

which they aie ihemfelves maintained. * 

At the fame time, the levyls ol the rivers of the fecond The hveh of 
rank, which fall into the two Teas, thould be taken; luch as fjcond lank 
»he Efcaut, the Somme, the Orne, the Vilaine, the Charente, tafcenatthcfomc 
the Adqur, the Hcrault, ore. .the firil. 

Thp declivities of the beds of th« fccondary rivers being, The levch of 
known. Ihofe of thy rivers ot the third, fourth, fifth or-* 
der^, &c. ftiould be dclerroined fucceflively, according to and fifth ord( i , 
fpecial irifirii 61 iion,s wbicji fliopid be gi.v.en for this purpofe. ^aken. 

JSy thus clafling lhe operations relative lo the general levels 
o.r France, and by arranging their rcfults in order, as tlicy 
w'^ere obtained, ail the data would be foon collected, wiiicli 
were neceffary dor tx^dng th^e elevation of its territory on a 
geographical chart already pi;epared. 

ThU Uaeing of ,l^c el<;vftiioni» would be ofTeaed, by joining *** 

all the points on ope fo.vol liy the fanio line. France to bt ex- 

Thefc lines of level might be fuppofcd to be elevated per- P«^cfl*ed in rhe 
pcpdiculacly# ope above the otb^f^ by a determinate ing all the points 
conformable lo the fcale of the chart on which they were on one level by 
if^iced. • 
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n IS evident; that thefe lines wpuld reprefent the borders 
of the coafls of the fea^ if it was fuppofed that its mean level 
fliould be elevated fucceifiVely td the tame heighths whtchT' 
they reprefented. * 

Mr Triel jt was according to this idea that Dirpain Triel pre- 

SattVon ^ ph)'rical Chart, mentioned by M.^Lacroix; member 

of the National Inflildte, in his introdudlion to Pinkerton’s 
Geography ; a chart which, from the defe6t' of materials ne- 
ceflary for its conftrpClidn, prefented tfhly the Aetch of a 
tvork, the extent of which Would require % its TOffedkin an 
union of means, which could not be at tbe»»dUnbffl of any 
particular individual.'^ 

The order has been pointed oat in which this work ought to 
be executed, and W'e (hall now exrtmibb hoW it (bbuld bb 
performed. 

The aouKes of The bed of each of the great rivers mud be divided into a 
ihovW*be di-^” certain number of portions, and ^ch portion fliouM be Ie« 
\ided into por- veiled by obfervers, who tbould operate at the lame time, 
tions, and the Thefe obfervers (liould place accounts of their operations 
taken by obfei- al each extremity of the portions of the bafons with which they 
ynn at the fame ^ci c charged ; and as the levels of the fecondary rivcrs^fhould 
be connefted with thofe of tlic principal rivers, it would be 
necefTary alio to place accounts of the operations at the mouth 
of each of the influent dreams. 

llic levels ftiould bo taken on the banks of the rivers, with- 
out any regard to the furt'ace of the water. If it were thought 
ufeful to determine the declivity of this furface, it would be 
eafy to afeertain it, by levels taken at the fame time with the 
others, at certain didances from each other. 

Thcrefultsto When the different obfcrvers have completed their refpec* 

igencrU fyf obfervations, the refults mud be collected, to form the 
tem^ feries of levels of one of the beds. And in the iame manner 

the levels of aH the red (hould be obtained. 

After this, a general fydem ihould be formed from thofe 
particular levels, byconne^ing together the different beds, 
by operations direfied from one to the other, according to 
thofe lines which would afford the greated facility. 

* Compare this with Mr. Churchill’s plan, at p. C24 of ouf 
3yth. Vol.— T. 


There 
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lHiere«oh1y renmins (o ^ot^nnmo to what agents Govern* 

^ ihent (houid entrant tbe (Mfermance of the general levelling 
SRrance* in order to tove it executed with the greateft ex* 

/a^tnefs, fpecd^ and economy. 

The engineert of ^dlgfii and highways, already placed in The engineers of 
the diffisfent departments^, tishere this operation (houid be pcr- 
formed, 1^, evidently the only 'pdrfons to whom it could be he the moft pro* 
confided, fo as to fulfil iboTe three conditions. SIp?oytn 

In fitd, the execmtiop of aUi projeda gcfative to the efta- work/ 
bH^ndol icommaid^^ % 4^ or fay water, require, 
tfaatifaemdyi^ton^on &ai^c^fXry, ibroogh which the 

worki (houid'^bnxarHo^# (hputd be known. The theory and 
prafi^ 49(f levelltHg form m efienitai part of the infirudion 
giveri to the. engineers of bri^ds and highways; and greater 
reliance may be placed on the exafinefs of the refults which 
they aaight fumith, becaitie the ufe of the inftruments necef* 
fary to this operation, is more bmiliar to them. 

On the other hand, there are none of tliofe engineers who 
could not dedicate feme days of the fiimmer to taking the 
levels of that portion of fuch great rivers,, or ftreams, as (hall 
traverfe his difirid ; and as it is eafy to take the levels of four 
or five kilometres (about three Englifii miles) each day, efpe* 
cially when the line to be levelled is previoufly determined by 
the diredion of the river or current of water, it is certain, that 
the engineers of the bridges and highways might collect, in a 
very (hort period, very minutely detailed materials for a phy^ 
lical chart o£ France. 

Lafily, thefe materials would be coUe^ed by them with the They could per- 
lead pofiible expence, becaufe Government would neither 
have to fupporl the colt of extraordinary journics, nor the nation, 
purchafe of inftruments, as the engineers are already, by the 
very nature of their employments, difperfed over the feverai 
diftri^ts where it would be necelfary to operate, and are, at 


the fame time, provided with the different inftruments re« 
quired for this pnrpofe. 

It may alfo be added, that the taking the general levels pf It would tend 
Fjtoce appears to be, with the more propriety, a work 
(houid be performed by the engineers of bridges and high- have it effcdled. 
ways, as they would be the firft to profit by this operation in 
putting their projeSs intoexeeotion. 

Voi.Xin,— M arch, 1606. 
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Suppofe then that the engineers of bridges and higliwajs 
were charged with the performance of Ihti work^ let us con-^' 
iider liow« after fome years, the exafinefa of the refuhv 
which they had coIle6led| could be fufficientlydfcertained. 

Let us take, for example, the bed of the Loire, whofe 
courle is of great extent. 

The chief engineers of the departments of the Upper Loire, 
of the Loire, of the Saone and Loire, of the Nievre, of the 
Loiret, of the Loire and Cher, of the Indre and Loire, of the 
Mayenne and Loire, and of the Lower Loirei w^ld be or- 
dered to furnifti, during the year, the levels or that part of 
the courfc of the Loire which traverfed ^ tb9ii^^^^pe£live de« 
partmcnls. 

According to the new organization of the fervice of bridges 
and higliways, thefe nine departments require twenty-two en- 
gineers, in the di(lri6t of #ach of whom would be found a 
portion of the work to be performed* 

The total extent of the Loire is about ninety muriameters 
(about 550 miles), which being divided among twenty-two 
obfervers, would give to each of them little more than forty 
kilometers (about twenty-five miles) of levels to execute* 
Levels of the There is reafon to believe, from experience, lhat the twenty- 
taken engineers employed on the courfc of the river, would 

engineers in that finidi, in lefs than one feafon, the levels of the whole river. 
fcafolT* affirmed of the engineers placed in 

the departments traverfed by the Rhine, the Seine, the Gi- 
ronde, and the Rhone, It appears then beyond a doubt, that, 
at the end of the firfl year, the thief part of this phyfical chart 
could be completed, to which the farther details might be af- 
terwards added. 

Whatever care may he bellowed in taking levels, their ve- 
rification is always an ufeful operation. Titat of the general 
levels of France might be made as often, and in whatever cir- 
Lcvcls of cumflances it Aiould be judged necetrary* It would be fiiffi- 
takTn^^’nilght purpofe, to direct tiie newly appointed engineers 

afterwards veri. to repeat, in the departments to which they might be lent, 
tied by the newly their predccelfors ; whiefh, hefides the ad- 

neers. ' vantage of confirming or correatng the refnits airriidy ob- 

tained, -would give an opportunity to the new engineers of 
ac(juiring, in perfon, a knowledge of the elevation of thelv 
refpeftivu diftri6l3 m relief* » . . 
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The facilily and promp^Httde with which the engineers tUi* 

" ividlgec and highways might execute this work, will be ap^ 
if it be rccolleded that, at the time when the major 
part of the great roads in France were formed, and when a 
general* fytlem of* internal communications was defired to be 
cfiabliflied, M. de Trudaine, aflided by M. Perronnet, caufed 
plans to be taken of all the principal roads, from their com- 
fnencement to the frontiers. There was joined to the plan 
of^ the road .properly fo called^ that of fhe country bordering 
on it, td^ ihii didance of three or four hundred yards at each 
fide I a work which evidently required more time than fimply 
taking the lev^ of a determine4 dine, fuch as we propofe ; 
and yet the engineers of bridges and highways, or their pu- 
pils, .employed in taking thiofe itinerary plans, completed from 
five to fix leagues of them each month. 

The general utility of the operation, of which a tketch is Geological ops- 
here given, will fooper or later determine feme of the 
of Europe to undertake it. France, pn wbofe territory has France, urged 
been lately executed fome of the fined geological operations 
which were ever performed, and where, for tlie fird time, 
fyftem of univerfal meafure has been edablidied on an inva- 
riable bads, feems to be particularly called on, to give, on 
this occadon, the fird example of a work, which, by com- which would 
pleting the natural geography of countries, will furnlth new' tut^rgeograpby 
fa£ls to geology, and to thofe different parts of natural hidory of countries, 
which depend on it. 


IX. 


Obfirvations and Experiments on ike Compofition of IVater, and 
other Elementary Daciriaei, By H. B. K. 


To Mr. NICHOLSON. 


SIR, 


As tw'O papers have appeared in your Journal, both of 
which militate againd (he refult of my experiment, and as Mr. 
AccumJias.been concerned in one of them> I therefore think 
ilincanabenton me to anfwer them. 

R ^ 
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The gafei ob- 
t«ned from 
water by galvan- 
ifmp fmelled of 
nitrous gas after 
rcxploflon, and 
gave nitre with 
pota/b* 


Oa Pacchfoni 
and RifFant's 
experiments. 


Againft the 
dodtrine of the 
compofition of 
water : it is 
urged that the 
gales obtained in 
galvanifm vary 
from difierent 
caufes. 


eOMPOSTTXOK or WATERf &c; 

I war glad to fee my experiments in your Journal, as it has 
fo extenfive a circulation. 1 (liall now give you the analyti- 
cal part to confirm my former experiments ; as by them I |^ad, 
1 hope, given flrong eridence, that acids are necefTary in 
forming gafes. Having coltedted a great quantity of the gates 
produced by the galvanic pile, 1 introduced them into a flrong 
giafs tube, clofed at one end, the other end I afterwards 
clofed, having previouOy introduced to the gates a fmali quan- 
tity of a folution of potafh ; through this tube the eieflricfpark 
was made to pafs^ it having fmali openings to adAiit wires 
of communication. Upon their combuflion, tiie fmell of tlic 
nitrous acid vapour appeared, both from its.c^our and fmell; 
and the tube being moved up and down, fo as tq allow the 
vapour and the folution of potafh to come in contafl ; the fa- 
lution being examined tome (hort time after, it gave evident 
and unequivocal fignsof the nitrate of potafh* 

1 fee in your Journal, Mr. Riffant’s experiments, in anfwer 
to Mr. Pacchiani’s paper. Indeed, in reading Mr. P/s cx^* 
perimenis, nothing could appear more vague and wild than 
that water^ by having oxigen, the fuppofed acidifying princi- 
ple, taken from it, fhould become a flrong mineral acid* Mr. 
Riffant\s fecond experiment dire^lly contradifls ray experi- 
snent, on the fuppofition that water is a compound body ; but 
if examined upon my fuppofition, that the acids are necefTary 
in forming the gafes, and that the water is only necefTary in 
forming the water of compofition, I hope 1 (hall be able tq 
prove that his experiment confirms my opinion. There were 
very little of gafes forined by this experiment, and the wires 
were very much calcined : now this calcination was from the 
acid, or acids, I proved by repeating the very fame experi- 
ments; but only inflead of diftilled water, 1 ufed a folution 
of potafh, and inflead of the wires being calcined, they were 
not fenfibly a£led upon, and the potafh became nitrated. — 
Now, Mr. Nicholfon, I (ferioufly and ardently) call upon, 
your numerous readers to perform this experiment, which 
I think mud be deciflve. 

1 can but fmile at the French cliemifls, in making the pro- 
portion of the gafes fo exactly to tally with their opinion of 
the compofition of water ; but £ have in my experiments found 
very different refuits ; the kind of gates depending a good deitl 
upon the wires ufed, the different metals, their length, and 

liie 
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xheKiifhrent liquors between the plates of the pile; all of 
which had a fenfible efie6t upon the gafes^ both upon the 

* ^autity produced, and their kind; the calcinable wires when 
^ 'long producing the moll inflamroabte kinds, and the lefs calci- 
nable metals the more of the oxigen kind, and the longer the 
wires life more in Volume were the gates. 

Mr. Northmore, in your Journal, endeavours to prove the Remarks on 
formation of the nitric acid from the compreflion of gafes.-— North- 
Upon iovedrgation, his experiments will, 1 think, be found ments. ^ 
very' vi^gue and tncdnclufive : that gafe8*from active compref- 
iion wtU produce both heat and water, has been long known. 

The firit exper^ent was in cemdenfing hidrogen, oxigen and 
nitre^en gafes, two pints of each. He (ays. they produced 

white floating vapours, probably the gafeous oxide but 
in experiment the feventh, he obferves, the hydrogen pro* 
duced white clouds at iirfl, ammonia/* So without any 
chemical examination of thefe white clouds» they are at firft 
fiippofed to be the gaieous oxide» and afterwards ammonia, 
jud according as his theory dictates to him. In the fifth ex* 
periment, he fays, and the refult was only a fmell of ga- 
ieous oxide of nitrogen^ a few yellowilh fumes.** Here then 
the gafeous oxide produces a yellowilh colour^ though in the 
fird experiment it was a white colour. 

The acid produced was, from the fame vague opinion, fup* 
pofed to be the nitric; but this he endeavours to examine in 
the next experiment ; fird by a good ted, in expofing it to 
lime water; and he fays, ** Some yellow particles were feen 
floating upon the lime water; thefe particles probably arofe 
from the refinous fubdance ufed in fadening on the cap of the 
receiver being diflblved by the nitroits gas formed during con* 
den Cation. Here then was the lime water affected. I fay 
with confidence, thefe docculi in the lime water were from 
the carbonic acid produced, and why they appeared yellow 
was from their being feen through the gafes, being clouded 
with an orange colour, which, as he obferves, they put on 
when they were condenfed. 

That acids are neceffary in forming oxigen gas, 1 hope ap- 
pears very clear from my experiments; therefore when it forms 
combudion with inflammable bodies, it is rational to fuppofe 
that an acid will appear upon its decompodtion. If the com- 
liudion is aAive, as in Ibe French experiments in condenfing 

oxigen * 
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oxig^n and bidrogcn gafe.^ the beat produced is <b a^opc 
as to make aA explofion of the gkfes; but if a flow combuf- 
tioHt it will leave the oxigenizeJ acid in a gafeous Aate» as' 
carbonic acid gas« which* 1 fuppole> was the, cafe in Mr*' 
Northmore’a experiments* His next experiment of examine 
ing the acid : He compreHed the gafes upoA two fcrd^Ies of 
the folutibn of potadi ; be faj's* *' there was icarce enough 
acidity to tinge the edge of (he teft paper; of courfei I could 
not effed the formation of the nitrate of potath..'^ 9at always 
toaffign fomerealbn for the (aiture* he fays ** This guaniity 
(of gafes} was hardly fulHcient for the receiver's capacity 
but ihefe was the fame quantity in this experjgpient as in the 
others; nay* in the next experiment (the fixth) there was 
identically the Jkme quantity und in the fame proportions; and 
in this AAh ekpetim‘ent» he found fo little acid* as he fays* 
** Scarce erlough acidity to tinge the edge of the teft paper ; 
of courfe 1 could not efledi the formation of the nhrate of 
potath.’’ Now upon the fuppofilion that the carbonic acid 
was. formed* k would unite with the potafti* and therefore 
tile ihixture would be lefs futurated with it : But if the acid 
wasfo ftrongas hefpeaksof in the tixth experiment* from the 
Very fame procefs* as he fays, Which moifturc was ftrongly 
acid to the tafte, coloured liimys, and when very much di- 
luted with water* adled upon filvef.'* Now if Mr, Northinore 
will conAih the writings of cljcinifts, (Dr. Blacks le^urcs, for 
tnftance) ; in Vol. II. the do6lor fays* that the nitric acid 
requires a little water to reduce it to the ftreogth of aqua for-^ 
lis; in order to atft upon filveri therefore* in this experiment* 
the acid muft have been in the concentrated ftate of the nitric 
acid* as it required water to be diluted to make it a€l upon 
filver ; but probably Mr. N* does not know that water im- 
pregnated wiiii hidrogen gas will colour ftlver; which I fup« 
pofe to have been the cafe here. 

This reafoning muft appear to be mofi extraordinary : (his 
vaft quaiility Of nitric acid produced was even to penetrate 
into the cap of the receiver ; but very un fortunately for this 
fuppolitioni chemkts arc of opinion that acids will not dif- 
foU'e refinls. Mr. Hatchett has promoted their operation upon 
each other by ufttig the ftrong nitric acid ; but this was a dtlli- 
Cult and tedious procefs* not during the tranfi'tory ad^ion of a 
Irtlle lim^, by comprefiion; and where the reign ivas fo con^i 

ccalud s 
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cea^d ;^o that the add could not get to a£l upon it,' being Remarks on 

placed within the cap of the receiver; therefore the Mr. North- 
. - . ' , ■ more s expen* 

quantity ot weak acid Formed In Mr. N.’s experiment could meats. 

« 'not ralionally^be ruppofdi to have penetrated to ti, even if it 
was in a high concentrated (late; but it muft have been much 
diluted* with walcT, as there was water alFo produced in this 
experiment : Alfo, if it was in (his high concentrated ilate, 
and in that abundance as to enter into all the crevices, it 
would eahly have been deleted, and hiji fifth experiment was 
for thispurpofe, but it Failed ; he could find no nitrous acid. 

In experiment the feventh, hi fuppofed he had formed am* 
monta, and hQ; fays in this very experiment, Some vapour 
was generated, • which was, as ufual, ftrcmgly acid.” How 
comes It that this acid, which was fuppofed to find out the 
refin, fo perfectly concealed, could not find out the ammonia, 
which was formed along with it in theprocefs, and fo nniver* 
falljf difperfed as to ibrm white clouds. 

The third experiment : ” Two pints of carbonic acid and 
two of hydrogen was rubjc6led to condenfation. The refult 
w'as a watery vapour, and a gas of rather offenfive fmell.” 

This compretfed gas I found to be fimilar to Mr. Cruikfiianks's 
gafeous oxide of carbon froixF the acid air and the phlogiilic 
air faturating each other. 

Mr. Northmorc apologifes for giving thefe experiments 

until he had brought them to a greater degree of perfedtion,^* 
but at the conclufion healfo fays, ** Befides the above, I have 
made various other experiments with differenl gafes, &c.^' 

But as he fays nothing more of thefe imperfeB experiments, there 
are no hopes of his correcting them ; he appears to have ex- 
hauited his refcarch, and we have feen with what fuccefs. 

There appears fuch an ardentdefireto fupport the Lavoifierian 
theory: but if it has always failed from the experiments of 
Lavoilier himfelf, Mr. Cavendifli and others, I am afraid we 
have littlo to expedt from thefe new fupporters. I might make 
many other obfervatlons, but thefe will, 1 prefume, be 
thought enough. 

It will be expedted in contradidb'ng ^fr. N.^s experiments Experiments of 
1 (liould make fome of ray own ; I rauft own my apparatus 
was not fo good as his ; yet I hope fufficient to prove my 
’^opinions. I had the barrel of a large blanderbufs, and flop* 

^ped its prioiipg hole, and having filled it eitber with fand or • 

difliUed 
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diflilled water, I then tied to its mouth a bladder fiHtsd ^ilh 
the different gafes I wanted to comprefs. Upon pouring out 
the (and or water into the bladder, the gafe* entered the bar- 
rel, and then having a Arong iron ram-rod made perfedly ' 
air-tight, it was forced down upon the gafes by a long 
iron lever, by which means I was capable making a ftrongcr 
condenfation than reducing them to one fifth of the volume* 
They gsve out The refults of thefe experiments were, that all the different 
heat and moift. g^fes, by being comp/effed, gave out heat and moiftare; The 
hydre^en gas, the greateA proportion of* moiAure to iu fpe* 
Oziren sndhy^cific gravity. That when o^igen and hydrogen gafes were 
^ogen gave compreffed, there was an acid which producsed flocculi in 
lime water ; and that nitrogen gas was not necelTary to the 
produdlion of the acid, but rather retarded its production. 
The nitrogen gas obtained by the nitric acid and animal fob- 
Aances ought not to be ufed in thefe experiments, as it is 
partly acid of itfelf ; but the nitrogen of the atinofphere ought 
to be made ufe of, being previouily paflfed through lime 
water. 

Mr. Nicholfon, 1 have condenfud this communication as 
much as poflible, in order that it might not occupy too much 
room in your Journal. I am * 

Your^s, &c. 

H. B. K. 

London, February, 15, 1S06, 


X. 

On the Cmfiruftion qf the Suits of Ships and Vejfds, By Ma l- 
coLM Cowan, /{/^. Captain in the Boyai Nary, * 

The fslls of It appears from the conAruCtion of (he fails of Aiips and 

ihipi bsve been veffeJs, belonging to every nation, that it is a fubjeCt no one 
long Without 1^^^ hitherto taken much pains to invefligate; but the maritime 
world have been content to ufe them, as they found them, 
every one followirg the beaten track of his predeceflbrs, 
witimut examination. 

'♦ ExtraBcd from an eflay, by the authori who has letters pa- 
tent for the fails. 


That. 
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That (Ite fails of (hips have been hitherto fo conftrofted hf 
alt European nations, fo as to be only managed with great 
labour and danger ; and that when managed with the greatcft 
they are* very far from being of that utility which they 
ought lojioirefs, aiid are capable of having, is inconteftible. 

Sfiips are driven on ftiore every winter, which might, with They awwarkeJ 
proper fails, have efcaped every danger. The lofs of one 
fail, in many htuations, is followed by the inevitable lofs of 
the ihip and crew. Sails are often fpht in hauling up to 
reef, and it may be necef&ry to reef a fail that is worn, to 
preferve it from fpUtting ; hence the neceffily of the fails being 
condrudted to reef without Parting tack or (heet. 

Many Aiips have been loA by not having time, or drift, to 
haul their courfes up, to reef them on the yard, by which 
they rilk their fplitting ; a circuroftance which alone mufl con- 
vince the feamen of the utility of having fails that can be 
reefed without taking their effe£t off the fhip. 

Many dangers may be avoided, by carrying fail with fafety 
to the malts and yards. A fhip can carry top gallant fails 
that reef at the foot, with fafety, when other fliips muft furl 
theirs ; an evident advantage in many fituations. 

The top fails of fhips, with one or two reefs at the foot, can Advantages of 
be reefed in a minute by one leainan at each lower yard arm, ,^efcrat 
while they remain fet with the top gallant fails over them, by foot inftead of 
only fettling the hallyards ; by which a fliip in fqually 
weather, on many occafions, would have a great advantage, 
particularly in chace. See, or when caught by a fudden fliift 
of wind on a lee (hore, or obliged to haul fuddenly to the 
wind from failing large. 

The facility with which fails (hat reef at the fool, can at all 
limes be managed, would enable Aiips to make quicker voy- 
' ages, and prevent them often, when weakly nganned, from 
detaining Aects; by the diAiculty and danger of carrying 
fail, being entirely removed, muA enabled merchant Aiips to 
be navigated with fewer hands, which would be a conAder- 
able faving of expence, and a great advantage in time of war 
in particular, when men are fo fcarce. 

If the fails were made with horizontal cloths and Teams, The feims ought 
tlie fails would ftand belter, particularly in a gale of wind ; ^ hor'womal. 

m the ArongeA direftion of the cloths and feams would be 
pppofed to the grcateA fpree of the wind, which aftshorizon- 

Ully; 
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lallv ; unj Aioulcl iht' fail fplit in that direction, it^’Ould filil 
remain fnH, and be Icfs liable to blow away altogether, which 
is generally the cafe when a fail fplits in a vertical direction, 
8lorm flay fliils fet purpofely w'ith the cloths herissonlal, have 
proved this beyond a doubt. 

Many Teamen are lofl every winter, by- falling overboard 
from the yards while reefiiiir the fails, as it is more dangerous 
and requires longer time to perform in a gale of wdud, than 
lurling the lails, which is not fo often ncccifary as reeflng* 
rrthrt advan- Ships niov fomeiimcsavoid a lee fliore, by carrying a timely 
iroiTj im- prefsof fail, and when in that perilous fitualion, in a gale of 
wind, the falety of the fliip may (olely depend on the fails 
being kept fet; though it may be neceflfary to reduce them, 
either to fave them, or eafe the flhp. The common fails 
require to be Iiaiilcd up, lo be reefed, at the rilk of fplitting 
them, at a lime perhaps, when the fliip is in imminent danger, 
irom the want of Tea room ; and the beft feamen of the crew 
mufl be font on the yards .when they pol&bly may be much 
wanted on deck. 

Whole fleets arc often caught by a fudden fliift of wind, of 
a Ice fliorc, thrown into coniufion, and obliged immediately 
lo reef their fails, at the fame lime the lliips may require the 
whole of their crews on deck, lo attend the working of the 
fliip, to keep dear of each other; particularly when it 
happens in the night time, with the wind fqually'and vari- 
able, , 

When fliips from foreign voyages, enter the Englith or 
Jrith channels, in the winter time, when the days are fliorC, 
and the nights long, with weak or dilabled crews, or men 
not accuftomed to cold or froft, fuch as Lafears, Negroes, &c. 
it is with the greateft ditliculty they can be prevailed on to 
go aloft; but (hould tliey gel on a Ice fliorc, which all fliips • 
are liable to, and with a kelplefs crew, nothing can exceed 
(he horror of their (Itaation, fliuuld (hey not be able to pro* 
portion their fail to the wind in time to fave the fliip. 

Naval improve- To facilitate the working of fliips, by the mott approved 

nts are of means, is an objefl of greater confequence to a maritime 
iirrat iinjjoit- , ' ^ 7 • i • ^ 

a xtoihcthtc. nation than many are aware of, even in a commercial point 

of view'. The little alteration that has been made in (hipping 

for many years paft, thews with W'hat ihdiffe^ce attempts 

tmprevemenis have bean regarded^ many of which have 


Naval improve- 
are of 
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l>eenS(rieiJj provod, ond negleded« while others have failed 
from tlie unavoidable expence, necelTarily attending all 
periij.onis on a large fcale, which require repetitions to bring 
to pcMfdion^ or from partial intere/is or prejudices, being 
opp<;(< J with fucccfs (which not unfrequently happens) to 
improv'cfnents of g|bneral advantage. And many arc apt to 
luppijfe that particular arts and fciences are brought to the 
^higheft degree of perfection they are capable of, though ex- 
perience every day convinces us to the cojitrary. 

The large ft (hips might be much more eafily navigated, if 
the improvements on capfterns, windlaftes, blocks, hawfe- 
hiiles, &c. wct^e univerfally adopted from the great reduction 
of the InClioii, 

The following explanation will be eafily underftood by 
thole who are acquainted witii the conftruCtion of a (hip, See 
Plate VI. 

The courfes and top gallant fails are to be reefed from the 
deck, and the top falls by one man at each lower yard arm. 

A. The after- part of the fails. Defeription of 

13. A ftrong band on the after-part of the fails, fewed on at 
(he upper part only, and roped at the lower part. 

C. The long clews of the courfe, formed by the bight of 
ilie leech rope and rope of the reef band with thimbles, leized 
in above thciack blocks, for ladling the lower clews to. 

D. The tacks and (lieets fitted to (he upper clews of the 
courfes with thimbles above the lack blocks. 

£. The buntlines, brought up through the thimbles H, on 
the foot ropes of the fails, and bent to the cringles I, on the 
ropes of the reef bands. 

F. A'fmall rope or galket, rove, occafionally as a reef line, 
ihrough eyelet holes, under the reef bands, and made faft to 
the middle fail, for confining the fail when reefed, in the ' 
wake of the reef bands, 

G. Thimbles in (he clews and earings. 

K. Thimbles on the foot rope with the carings ro\'e through 
Ihera. 

X,. The reef tackle pendants, paiSng through (himbfes in 
the clews and leech of the top-fail, and brought up and bent 
to the cringles above the upper reef band. 

M. A boom tackle or burton booked to the reef pendants 

"hi. The crow-foot legs to the top gallant buniltne. • 

5 fr.P. 
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B, The reef bands are fewed by the upper par^4o the 
after part of the fails, to prevent the rope from girling the 
fails, when the whole fail is fet. 

The rope of Ihe reef band of the courfe, {s the fame fizc; 
as the common foot rope, and the fool rope mod be in pro- 
portion to the rate of the (liip : for thb hrd ratds« or 
4 inch; fecond rates ^ rope; as the 

quantity of fail below the reef band does not require fo ftrong 
a foot rope, as wht^n the whole fail depended on it. 

The rope of the reef bands of the top fails, dioold be 
fmaller than the leech ropes, as the foot of the fail will be 
confiderably drengthened, wKen reefed. 

Thefe fails are not fo heavy as the common ones ; a 7 4* 
gun fliip’s courfe is reduced in weight about 200lbs. as the 
points, bands, and eyelet holes of the old reefs arc not re- 
quired, nor any additional geer. 

Men of war will find one reef at the foot of the top fails, 
very ufeful in chace in fqually weather, ot when obliged to 
haul fuddeniy on a wind, &c. 

Merchant flups will only require two reefs in the top fails, 
as the fquarcil part of the fail is taken off, by reefing at the 
foot inlicad of the bead, but more reefs may be added if 
neceffary. 

When the courfes are to be reefed, caft off the lower clews, 
r"cf[ngand^ from thc thimbles in the upper clews, haul up the flack fail 
the by the buntlines, and haul tort the reef line, one part at a 
*■***"* time, from the middle of the fail, towards the clews, and 

make it fuft round the upper clew ;s, fo as to confine the lower 
clews. 

To fet the fail, reeve a few turns of the lafliing for the 
clews, and haul them down, overhauling the reef line, and 
buntlincs. 

To reef the top fails, fend a man up to each lower yard 
arm, fettle the hallyards, and haul the fail down by the reef 
tackles, and pafs the turns of the carings, through the 
thimbles in the earing cringles, and on the foot of the rope, 
and make them fafl. Hoift the fail tort up, haul through the 
flack of the buntlines, and haul tort tlie reef lines on each 
fide towards the clews, and make fafl. 

The top gallant fails are reefed from the deck, by the clew 
lines, and a Angle bunUine with a crow^foot. 


The 
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The buntlines and reef line will confine the Hack fail, 
when reefed, clofe up the wake of the reef bands; and the 
bunllines will only require to be kept hand tort, as is ufualj,. 
to prevent thefm from chafing the fail. 

The /lack fail pf the roof of the top fail, will be kept 
extended tort acrofs die foot, by the reef pendants paHing 
through cringles in the leech. 

The ends of the clewlines may likewife pafs through cringles^ 
in the leech of the top gallant fails if neefeflary. 

The fsef lines, if necefl'ary, may be in feparate pieces, 
made fall in the middle and quarters of the fail. 
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Experiments on condenft^d Gafis. T. Northmore. 

To Mr. NICHOLSON, 

SIR, 

I NOW take the liberty of prefenting you with a con- ^ xppdmcnts oc 
linuation of my experiments upon the condenfation of sa»^‘ 

gafes, but hril beg leave to make one obfervalion, viz. that 
the quantity of gas faid to be inje^ed in each experiment, 
cannot (particularly in the preceding article) always be 
depended upon ; for its tendency to efcape is fo conftant and 
powerful, as frequently to elude every effort of mine to 
prevent it, and if it can find no other exit, it will fometimes 
efcape by the fide of the pi (Ion of the forcing pump. In the 
preceding experiments 1 have endeavoured as much as puflible 
to obviate this evil, but not always with the (uccels that I 
could with* 

Repeating the eighth experiment mentioned in my former Nitf \^c:> .ton- 
letter, (fee Vol. XII, p. 372-3 ) viz. the condenfation 
nitrogen upon lime *, in order to difeover the caufc of the 
lofs of colour in the nitrogen, I perceived that this arofe from 
its fixation, and a nitrate of lime was the rcfult. This ek- 
periment, on account of the elafiicity of nitrogen previous 
ia its change of habitude, require^ fume caution ; for one 
•f my bed receivers, three-eighths of an inch thick, was 

^ Vour marginal note (ays erfonocuAy lrme*^*u.’afcr, 

Ailvercd 





Nitrogen and 
g.ifeous oxide of 
c.irbon Con* 
denfed) gave 
'iiltrousacid, &Ci 


HxploHons at> 
tributed to 
nitrogen* 


Attempt to fire 
phoTphorus by 
condenfed air* 


Oxlgsnated 
muriatic acid 
gas gave a 
vellow and 
bighiy volatile 
fluid by condrn- 
fation. 


CONDENSED CASE!?* 

ftilvercd in pieces with a violent explofion, after I Iia^ fet it 
afide to fee the of lime upon the comprelTed gas. 

Experiment 9. Upwards of a pint of nitrogen was con- 
denfed, and upon this I pumped one pint of gafeous oxide 
of carbon. The colour of the nitrogfin was dfftroyed ; 
nitrous acid was formed ; and upon colledling the liberated 
gafeous oxide, it burnt not unlike alcohol. The two gafes 
together were at firft highly elaftic. 

From the facility with which nitrogen becomes united 
and fixed in various bodies, and from its expanfiv^ force 
w’hen liberated from that Hate, I know not whether I am 
fuflicientiy warranted in fuggefling an opinion, that the 
explofive force of various compounds may in a great meafure 
be attributed to the fudden liberation of this fixed gas. To 
this caufc I partly attribute the fulminating filver of Berlhollet; 
the fulminating gold, and various nitrates; and the deto- 
nation which accompanies the decompofuion of ammoniac 
by oxigenated muriatic acid gas. 

Exp, 10* Having been unfuccefsful in my endeavours to 
inflame phofpborus by the conipreffioh of almofpheric air, 
(fee Exp. 4.) I now tried oxigen, but with little better effect. 
The ^ofphorus appeared to be fomewhat difcolourcd, and 
1 thought had a tendency to liquify, as it does when put 
upon a heated plate of iron. Indeed I have no doubt that 
fomie heat is generated by the condenfation of air, fince the 
thermometer rifes upon external application to the receiver. ^ 

Exp. 11. Upon the cumprefiion of nearly two pints of 
oxigenated muriatic acid gas in a receiver two and a quartei* 
cubic inches capacity, it fpeedily became converted into a 
yellow Jiuid, of fuch extreme volatility under the common 
prelTure of the atmofphere, that it inflanlly evaporates upon 
opening the ferew of (he receiver. 1 need not add« that this 
fiuidi fo highly concentrated, is of a mofi infupportabfe 
pungency. When almorpheric air was pumped into the 
empty receiver, it w'as fpeedily filled w*ith denfe white fumes. 
There was a trifling refidue of a yellosvifh fubftance left after 
the evaporation, which probably arofe from, a imall portion of 
the oil and greafe tifed in the machine} mixed with Tome 
of the concenlrated gas ; it yielded to fulphurlc ether, and 
deftroyed vegetable colours, 

T^is 
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*fkis gas is very injurious to the machine, and on that ac-^ 

Count difficult to work. 

JSbtp. 12. Upon half a pint of oxigen was inje6fcd one Oxigcnated mu- 
pint of oxigenated muriatic acid gas. The refult was ^ o^tgen afl ^r?W 
thicker fubffance which did not fo foon evaporate, and a a thicker A uia. 
yellowiih mafs was left behind. 

Exp* 13. Upon hnlf a pint of nitrogen was injected one Oxigenatrd mu- 
pint of oxy-miirialic gas. The refult w^as a ftill thicker fub- 
fiance, and the yellow colour deeper, nor did it appear to 
fo powerfully upon vegetable colours. Much of the 
greafe of the machine was carried down in both theie taft 
experiments, which formed part of the yellow refidue, and 
yielded only to ether. 

Erp» 14. Having condenfed about a pint of carbonic acid. Receiver barf!*, 
the receiver very unexpeffedly burft with violence. This 
circuro (lance I attribute to the vicinity of the furnace, and 
1 mention it to guard pthers againft (landing loo near a lire in 
ihefe experiments ; nor perhaps may it be ufolefs to add 
another precaution, that of ufing goggles, or at lead a thick 
plate of glafs when e.xamining the refults. 

1 now took a new' receiver of three cubic inches of capa- Carbon'c 
cityi and pumped in one pint of carbonic acid, and “pon 
this rather more than a pint of oxygenated muriatic acid gas. 

The union produced a light fap-green colour, but no fluid, 
though as ufual the oil of the machine had retained enough 
efficacy to dedroy vegetable colouis. 

Exp. 15 . Upon rather more than a pint of hidrogen, which Oxigenatf^l n.u- 
was highly elaflic, were comprefTed two pints of the oxige- 
nated muriatic gas. The refult was a light yellow-green 
colour, and no fluid. Some fmoke or vapour feemed to ifl'ue 
out of the receiver upon turning the Ccrew, and the gas was 
highly dedrudlive of colouring matter. 

Exp. 16. 1 now proceeded to the muriatic acid gas, and Muriatic acii 

Upon the condenfation of a final! quantity of it, a beautiful 

1 1 ^ 1 ^ .. by con- 

green coloured rubltance adhered to the fine of (he receiver, 4cnfatiwu. 

which had all the qualities of muriatic acid ; but upon a large 

quantity, four pints, being condenfed, the refult was a 

ypHowilh-green glutinous (ubdance, which docs not evapo. 

rate, but is indantly abforbed by a few drops of water ; it is 

of a highly pungent quality, being the eflVnce of muriatic 

acid. Ai this gas eafily becomes fluid, there is little or r.o 

e'.-ifticjy 
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elliilicityi fo tliat any quantity may be condenfed^ wTcbout 
danger. My method of collecting this^ and other gafes 
which are abforbable by watert is by means of an exhaufied 
florence flaflc (and in Tome cafes an empty bladder) connected 
by a (lop«cock with the extremity of the retort. 

An idea here occurs to mci that the facility of ^fixation 
which is the property of the comprelled muriatic^ oxy-muriatic» 
and fome other gal^s^ may be made of Tome utility to the 
arts, Ance by previeufly pouring in a little water, or other 
fluid into the receiver, an acid may be obtained of aUnofl any 
degree of concentration. ^ 

Sniphursout Exp^ 17. Having collected about a pint, and a half of 
p*ref fi»lphurcous acid gas, I proceeded to coiidenfe it in the three 
iutv. cubic inch receiver, but after a very few pumps the forcing 

piftoa became immoveable, being completely choked by the 
operation of the gas. A fufficient quantity however had 
been comprefled to form vapour, and a thick (limy fluid of a 
dark yellow colour began to trickle down the Ades of the 
receiver, which immediately evaporated with the moft fuf* 
focating odour upon the removal of the preiTure. This ex- 
periment corroborates the affirmation of Monge and Clouet, 
mentioned in Accum*s chemiAry,\ vol. I. p. Sid. vix, that 
** by extreme artlAcial cold, and a flrong preflore exerted at 
the fame time, th^y rendered fulphureous acid gas fluid. 
From the injury which this gas does to the machine, it will 
be very difficult to perform any experiments upon its eleCli\'e^ 
attractions with the other gafes. 

1 remain. Sir, 

Your obedient humble Servant, 

T. NORTHMORE. 

Detof0dre Street, Portland Place, 

IS, J806. 
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Qn the Probability that Muriatic Acid ijt cornpofed of Oxigen and 
Ilidrogen. In a Letter from Mr» J. M a u t i n . 

To Mr. NICHOLSON. 


■ Late experiments in galvanifm have*furtii(lied fufficient Fafts Jndoced m 
grounds to lurp. ifl, that the muriatic acid is an oxide 
hidrogen. and 1 have been fomewhat ftrengthened in this muriatic acid 
fuppoiition by Hie well known fa^, that hidrogen ' gas is he an oxide 
always liberated upon effefling a folution of tin in muriatic 
acid : this phenomenon has been accounted for. by fuppofing 
the water which held the muriatic acid in folution to Be 
decompofed ; its oxigen feizing the metal which thereby 
became difpofed to be taken up by the acid and the hidro* 
geni the other conftituent part of the water being liberated 
under the form of gas : however plaufible this liypolhefis 
might feem, I did not think it perfectly falisfadlory. for it 
the acid confifted of oxigen and hidrogen, part of the oxigen 
might unite to the metal to fender it fit to be dilToIved by the 
remaining acid, and its iiidrogen of courfc given out under 
the gafeous form, in this cafe no decompofilion of the whaler 
would take place, or at leaft thefe phenomenu might happen 
without that decompofition. To clear up thefe doubts I Experiment, 
procured an earthern tube into which was introduced fome 

: , . , , r r , diiengagca 

iron Wire; the lube was made to traverle alurnace; to the from decripeu- 
one end was luted a bent tube, brought under the flielf of a J?** jeafalt by 
pneumatic Uougb, and to the other was adapted a tubulated waf paffeVoUr 
retorts containing feme muriate of foda carefully freed from janited iron, 
jits water of cryflallization When I fuppofed the iron w'ire jiber«cd1 
was fuflicienlly ignited. I affufed fome denfe fulphuric acid 
over the muriate of foda; as foon as the atmofpheric air ^ 
which the veflel contained was nearly expelled, hidrogon gas 
was liberated from the other extremity of the tube in con- 
iiderable quantities, mixed however with a fmall portion of 
murtatic acid gas ; after the operation had been tutlered to ga 
on. fome time, the apparatus was taken to pieces, and 
cryftals of muriate of iron were found in the tube. Mav 
lioL. XIII.— March, 180d. S we 
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ON TUfe TOVL AIR OP OIL CISTERNS. 

we not from this experiment be fufiicienlly aathpri:^^ to 
conclude, that muriatic acid is compofed of oxigen and 
iiidrogen, and that hidrogen gas is liberated in confequence 
of part of the oxigen of tlie acid uniting to the metal to 
preclirpofe it to unite to the remaining acid ? 

It is to be remarked^ that the hidrogeo gas w^as diberated 
in fuch abundance as to do away every idea, that it might 
proceed from any water which the gas accidently held iti 
folution. 

Should you deem (hefe obfervations of fufiicient value, 
an infertion of them in your valuable journal will greatly* 
oblige. 

Sir, 

Your mod obedient, 

and mod humble Servant, 

J. MARTIIsr. 

Cro^vn Court, 01(1 Bi'( ad Street, 

Feh^'utvjf 20 , 1806 . 


xrii. 

Suhfiance of a Memoir read before the Society qf Emulation, 
at Amiem, by Mejfrs, Reynard and Facquer, on the 
Joul Air of Oil Cifterns *. 

ACHILLE FOUL AIN, foap-maker at Amiens, 
and one of his workmen having been killed by the foul air 
of an oil ciflern, into which the latter had fallen in an attempt 
to cleanfe it, and the former in endeavouring to fave the 
man’s life, Metlrs. Reynard and Facquer were induced to 
make an analyfis of the deleterious vapour which had caufeef " 
this melancholy accident. 

The cidern niea fared about twelve feet in every dire^ion. 
Its mouth is fccured with a fmall cover which completely 
excludes the external air. 

The vegetable oil, of which only a fmall quantity at a time 
had been depofited in this cidern, was thick, vircid, 'and even 
in fume places gelatinous» yielding a drong rancid effluvium. 

* Annales da Chimicj Vol. LVI. 

A ligkied 
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A* lighted candle on being let down into the ci{lern« was 
inftantly cxtinguifhed. 

The furface of lime-water, when included for a few 
minutes in ^ broad velTel. was (lightly tinged with priCmatic 
colours. 

To obtain the g&s for experiments, bottles filled with water 
were lowered into the cifterns. and emptied at various 
‘ depths. 

On the gas obtained from about two feet below the mouth Obfervattoni on 
•f the ctflern, the following experiments were tried : ***• 

1. A cylindrical vefTel being filled with the gas, kept in 
contact with lime-water, during fifteen days, with frequent 
ihaking. caufed a fmall diminution in the bulk of the gas. 

2. The fame experiment repeated with ammoniac offered 
a fimilar refult. 

Thefe two experiments denote the prefence of carbonic 
acid gas. 

3. The gas remaining frbm the two former experiments, 
when put in contad with liquid hydrogenated fulphuret of 
potafh. underwent an abforption of eight centimes; which 
mufl have been oxigen. 

The gas taken within a foot of the bottom of the ciflern It contained 
afforded fimilar refulls, only the proportion of carbonic acid 
gas was greater. That which remained after the efiedt of 
reagents was azote, as the following phenomena prove. 

1. A lighted candle was extinguiflied by immerfion in the 
gas at the upper part of the cylindric veffel ; but it remain- 
ed buriiing if the veffel was previoudy opened for a few 
feconds. 

2. The veffel when reverfed loll none of the gas contained 
jn'if ; and the fight was extinguifhed when introduced. 

3. The luminous combullion of pliofphorus in oxigen gas 
(the formation of nitric acid with this gas and oxigen gas not 
having been tried) was confidered a politive proof of its 
nature*. 

This noxious gas was found to contain^ 

Upper Part, Lower Fsrt, Analyfii. 


Azotic gas 

86 Azotic gas - 

. 80 

Oxigenated gas « 

• 8 Oxigenated gas - 

- 6 

Carbonic acid gas • 

6 CMbonic acid gas • 

14 


100 

100 


S 2 

The 



24Q 

Chemical 
agency infufh- 
cicnt to dertroy 
the foul air. 

Mechanical 
means more ef- 
fe^ual. 

Deftrui^ivc ef- 
fects of confined 
air caufed by 
the prefence of 
azotic gas* 

Theory* 


Berthollcfs 
experiments on 
axoCe^ 


■-fepcatedv 


acid with 
niufcular fieih 
gave azote and 
fome carbonic 
acid. 


The refidttw 
contained 
mattery y^l^ 
li^uori and a 
greafy fobltance, 


aKIMAL matter. y 

The nature of this gas does not admit of purificatr6n by 
lime or ammonia. Thcfe indeed deflroy the carbonic acid, 
but have no influence on the azote. 

Mechanical means are the only methods by which any' con- 
fitlerablc quantity of this air can be fpecdily removed ; fuch 
as the firing of gun-powder, the ufe of ventilators, Sfc. 

The refultof this analy (is is rather furprifing, as, inficad df 
a fuperabundance of carbonic acid gas, which was fuppofed 
to be the caufe of the deftrudtive etreds of ihis confined air, 
azotic gas has been found — a gas lighter than atmofpbertc air. 

The theory f»f ihis refult Teems to be, that the oil having 
deprived the enclofed air of its oxigen, leaves. only the azotiO 
gas at liberty. 


XIV. 

Extract from a Memoir ^ bj/ Aleffrs^ Fourcroy tfwdVAUQCE- 
LiN, on the riienomcna obferved in, and the Eefults obtahied 
from Animal Matter, zvhen acted upon by l^itric Acid, Bead 
at the Xuiioiml InfiUute, A. Laugjer.* 

The exiflence of azote in animal fubflances has been de« 
termineU by the experiments of M. BerlhoIIet, and thedifen- 
gageraeiU of this principle^ when treated with nitric acid, is 
among the most ufefui of modern difeoveries in chemiftry. / 
Meflrs. Fourcroy and Vauquelin, on repealing thefe expe- 
riments on niufcular fibre, have added fume interefling refults 
to this valuable fad. 

The following is a fummary of their experiments, and of 
the refults which they obtained. 

Sect. 1. A mixture of 150 grammes of mufcular flefli,'- 
with an equal quantity of nitric acid, at 3.2 degrees, and water, 
put into a m^tlrafs, and healed till it boiled gently, gave 96’ 
cubic inches of gas, containing nine-tenths of azole, and one- 
tenth of carbonic acid. 

The refidiium conlitled of, 1, Matter which had not loft its 
original fibrous formation ; 2, a yellowitli liquor ^ S, a greafy 
fubflancci of a yellow colour, which floated on the furface of 
^the liquor.! 

j Annales de Chimie, ^1, ^ 
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After, feparating the greafei and filtring the liqaori there- 
ficlue was fubmitted to the following experimenls. 

To boiJing water it gave a yellow colour, and the property 
of reddening vegetable blue?: After wafliing in fcveral wa- 
ters, it continued to turn the colour, though it ceafed to give 
acidity# VVathing rendered its colour deeper than at hrfl; 

,and when diiiufed in a little water, it tlill reddened paper of 
jturnfol. 

Its^folution in alcalis was of a deep blood colour. It was 
precipitated b) acids in yellow flakes^. 

This inaiter leels iat and pitchy ; has a rancid finell, and The fibrous 
very bit(er tafte. jitter refcmblw 

The full on and fwelling which it undergoes when placed on 
hot coals, the greafy vapour, and fetid colour, produced by 
this operation; the fmall quantity of coal which it leaves# 
hiows its refeniblance to fat fubitailCes, nolwithftanding its 
acidity. 

Sect. 2. On a clofer inveftigation of the yellow matter^ 
the folio w’ing charaAeri/lics and pioperties were obferved : 

It fo faturated alcalis as nearly to niafk their properties. — itfaturates 
Its combinations With potath and ammonia lathered like foap **kalig. 
and waler, and are not deCompofed by carbonic acid# but 
prccipilaled the folulions of mercury and lead in yellowifh 
white flakes. 

'I'hc yellow mattei* decompoled alcaline carbonates, in the Decompofes ear- 
cold, wdth cfFcrvefcencc, jivilikewife the acetate of potafli, **°”*^®* ^ 
with the afliftance of water, and a gentle heal. 

. The authors of the memoir next made ufe of alcohol, and It Is a yellow 
found that the yellow matier was compofed of a fmall ^uan- 
lity of fat, which was taken up by the alcoliol ; and of an 
acid, which, on account of its colour, they denominated 
** ^elloxD acid,*^ Tliis acid, when deprived of its fat, which 
Qccaflons an alteration in its properties, wai of a deeper co- 
lour, more readily reddened the paper of turnfol, did not 
melt in (he tame manner as before, nor exhale the fame rancid 
fmell, but fetid and ammoniacal vapours. 

The yellow acid is diflbived in the fat, to which it com- The yellow IF- 
municated acidity and rancidnefs. It combined with amn^o- 
nia, and deprived it of its fn^oll ; and* by diftillation it yielded fifting of a*ote#. 
all the produfts of animal fuhdance^. Its conflituent princU hydrogen, car- 
pies, therefore, are azote, hydrogen, carbon, and okrgen; 
i^iuil be placed among animal acids. 


Sect. 3. 
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Sect. 3. The combination of yellow acid and fatf on bein|r ' 
again fubmitted to the a^ion of nitric acid^ at a temperature 
of about 50 degrees, underwent no remarkable alteration.— 
Its colour changed from yellow to white ; its fpecihc gravity 
was diminifhed, as was likewife its bulk ; but without any 
motion or efTervefcence in the acid. Llue colours were 
deeply reddened by it ; it diflulved, as before, in the ley'of 
potalh, to which it communicated an orange-red colour* and- 
had an extremely acrjd tade. The action of nitric acid upon 
this yellow matter feeras confined to giving it properties which 
make it approximate to an oily date, without deflroying its 
original acid chara^er. 

Sect. 4. It was of importance that the nitric acid with 
which the mufcolar fiefti had been decompofed, fliould be ex* 
amined. Its yellow colour refembled that of the folution of 
chromate of potalh. When faturated with carbonate of poU 
afli, the liquor at drd acquired an orange colour, afterwards 
it became turbid, and depofited a fmall quantity of orange* 
red powder. On diftillation, this mixture afforded a clear 
liquid, void of colour, of a rancid containing a little 

ammonia, probably formed by the .nitrih acid. What remained 
in the retort, was of a blackifh brown colour, but it w^as not 
farther examined. 

A colourlefs liquor, having the fame tafle and fmell, was 
afterwards obtained by diftillation of another portion of the 
nitric acid ufed in (he decompofiiion of the roufcular flefh.^ 
The liquor remaining in the retort became yellow by concen* 
tration, and its re-adlion upon nitric acid was quickly per* 
ceived in a copious emifhon of red vapours. When reduced 
to 40 grammes, flattidi cryftals were formed in a thick motiier* 
water, whofe tenacity was fimilar to that of the folution of 
gum. 

This mother«^ater pofTefled an acid bitter taficf and on 
the addition of a little cauftic potalh, became of a blood-red 
colour: mixed with alcohol, it depofited a w*hite flaky fedi* 
menti which afterwards formed itfelf ioto.fine femi^traorparenk 
grains, of a pleafant acid flavour. 

Five decigrammes of this fait, on being calcined,' left 21 
centigrammes of yellowifh very light relid uum, which efTer* 
vefeed and were diflblved in nitric aetd, and on being evapo- 
rated produced cryftals of (ulphate of liioe and nitc^te of 
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• This 4aline precipitate, obtained by means of alcohol, 
was afcertamed to be a mixture of fulpliatc of lime and acid- 
ulous oxalate of potafh. 

The mothej’-water, after precipitation with alcohol, gave a 
fecond precipitate with lime-water, confifting of oxalate of 
lime* After this double operation with alcohol and lime- 
wa*ier, the mother-water, on being gradually evaporated, be- 
came converted into the brown vifeid fyrup, of a bitter talle, 
like that of walnut (liells. This being, mixed with a good 
quantity of alcohol, coagulated, and threw down a plentiful 
precipitate of white matter* This matter was very pure ma- 
late of lime, the alcohol having retained the yellow acrid fub- 
fiance. 

The learned authors of the laemoir, of w^hich we have Conclufions 
given this detailed extrady conclude froift the iafts above 
Hated, 

1 . That the mufcles contain potafb, lime, and fulphuric 
acid, or perhaps fulphur burned by nitric acid. 

2, That a portion of the mulcular fibre, or rather the cel- 
lular membrane w'ilh which it istnvelopcd, was converted by 
the a6lion of the nitric acid into oxalic acid and malic acid. 

The alcohol employed in the feparalion of the malatc of 
lime, held in folution, 1, A fmafi portion of nitrate of lime; 

2, A very bitter red-brown matter, poflefling the flavour of 
walnut rhinds, of which more will befaid hereafter; 3. A fmall 
quantity of that detonating matter already found in indigo: it 
was in this cafe obtained by concentrating the alcoholic (blu- 
tion, and feparating It by the addition of carbonate of polafli, 
in the form of granulated cryftals. Very inflammable, and very 
detonating. 

Sect. 5. The importance of the refults obtained from the importance of 
foregoing analyfis will be readily underHood; particularly ifthe foregoing j 
a comparifon be made of the knowledge hitherto poirefled, ^ 
with the exleniive notions here opened to the view, of an 
object fo inieredtng in theconfequences which may be drawn 
from it, in the applications which may be made to the animat 
economy, and which, as will be (hewn, leaves fcarccly any 
thing more to be defired. 

The difengagement of azotic gas, the formation of carbon icnifcnvcries 
acid, of fat, of oxalic acid, and of a bitter fubflance, confli- ^dded ro what 
lute the whole that was known rcfpefling the treatment 
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aillnial fubflancas by nitric acicj;* to thia is now added 
covcTy, Ig Of a yellow iniipid matter, of little foluhility^ 
though acid, and which immediately fucceeds theflelhy fibres 
2, Of another yellow matter, bitter, more foluble, and equally 
acid, which remains diflblved in the nitric liquor; 3, Of, an 
indammablc, detonating fubtlance, which Cs alfo retained in 
fuiution; 4, and Jaftly# of the formation of malic acid* 

It appears, and is the opinion of MeOrs. Foucproy 
Vauqnelin, that the yellow and nearly intoluble matter is tji^ 
firft dogreq of change produced upon the mufcular fibrei.it 
patles ({uickly to the fecond degree of alteration and of acidity* 
whofe produ(5l is the more foluWe yellow' matter; this* by ^ 
third degree of alteration is fucceeded by Ine inflammable de-p 
fonating fnbflance, being the third and lad term of the dc-- 
compofing adion of nitric acid. The authors of this memoir 
allribufe the fuccelfive formation of thefe three compounds 
to ihc fubtraflion of part of ibe azote, and of a more confw 
durable portion of the hydrogen : , by this means the proportions 
of their elements are'changedj^ and there remains an e^cefsof 
carbon and of oxigen, which produces the date of fat and 
acidity already noticed. As to the proportion of the confti- 
(uent principles of thefe three compounds, it is a pipblem 
of too remote a nature for its folution to be readily difeovered, 
Meflrs, F. and V, examined if the acidity of the yellow 
^inowVubaancefubflances might in any meafure arife from nitric acid; but, 
acW ® careful invefiigalion, they were fatisfied that it was in 

no degree prefent, 

yoiwailon of formation of oxalic and malic acids belongs to the 

orallc and malic while mucous fcales of the cellular membrane. Comparative 
*^*‘*** experiments of the effects of nitric acid on the white mem- 

branaceous organs, which furniflied plenty of thefe acids, 
very little of the fat yellow matter, led Uie au.thors to tins 
conclufion. 

Sect, fi* A few infuJated faints, which hitherto have 
• fcarcely appeared to be rufccptible of any ufeful application, 

feem to ufiite with ihofe prefented by Ibis anaJyfis; and dio 
learned chemifts» to whom we aie, indebted for it, have nofc 
omitted to conned them with the other fa^ts. Such are tbofe 
which’ are obtained by exaipining the bilious, concretions in 
certain animals; thofe in (he gaJI-bladder of (he. ox, and ele- 
phant ; and the analogy which appears to exift between bile. 


Acidity of the 
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the oohur of the flcin in pertbns affii^ed with tbe jaundice^ Analogy of the 
ondglfo their urine, and the yellow fabftance treated of io Mobile, 
this memoir. Ac. 

New experiments made with a view to confirm thefe fuf- Bilious coacre^ 
pictons obtained the moft happy refuUs. Tbe red matter of 
bilious "tjoncreliont, when feparated from the bitter green 
matter with which it Is com'binedj difplayed iiniilar properties 
with tbe (ir/t yellow matter obtained from mufcles aded upon 
by nitric acid. ^ 

From the urine of a young 'man troubled with a flight jaiin- It was found m 
idice, they obtained a red fubftance, whofe identity with 
matter formed by mufcles and nitric acid was remarkable. To 
obtain this, they evaporated the urine to the conddency of 
lioney, and treated tbC refiduum with alcdml : this contained, 
befides much of uree, fal-ammontac, and acetate of foda, 
of which the patient tpade ufe, the r^ fubdance they fought 
for. 

From thefe experimentSi made with fkili and ability, may Jaundice occa> 

. we not conclude with the authors, that the jaundice ’s occa* 
lioned by a fuperabundance of this matter introduced to the the yelk w acid; 
cutaneous abfbrhent fyflem; that this is what gives a yellow 
colour to bile and bilioul calculi, which difplay, on analyfis, of bile^ &c. 
the fame properties ; and tliat the yellow acid is difperfed 
throughout the animal economy, either by the oxigenation of 
the mufcular fibre, or of the fanguineous fibrine, from which 
it is formed ? 

Neither can we avoid admitting a ftriking analogy between Refemblance of 
this yellow acid matter, and the acid found in fat after long y^How acid ' 
expofure to the air, or that has contracted a yellow hue through 
difeafe, and fat treated with nitric acid to form oxigenated 
pomatum. 

It mull be confefled that tliefe conjedures aflume much pro- Other faCls. 
bability, when we confider that the acetate of foda, alcaiino 
carbonates, and yolks of eggs, are the remedies bed adapted 
for the cure of (he jaundice, and form alfo the bed chemical ' 

folvents of the yellow add, or of the acid and fat matter, 
which fo evidently chara^erife the jaundice. 

After what has beell^ faid, it mud no longer be imagined that Chemical re* 
the hope of tracing (he caufeof morbific afiedions, is altogether Searches not w 
chimerical : nor that difcoverics in chemiflry, and attentive phyfi^i, ^ 

refearches 
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rcfearchcs rerpeflin^^ animal matter, nvill not enllghteif the 
phyfician on the nalofe of difeafesi and the means of curing 
them. 


o c> 

XV. 

Remarks relative to Dr, Hers chef’s Figure of Suturikm 
An Observer. 


To Mr. NICHOLSON\ 

SIR, 


Singular clrcutn- vJm reading in your Journal^ Obfcifations on the Angular 
H^rfchciCfigtir^ Figure of the Planet Saturn, by Dr. Herfchel, from the Phi* 
of Sdturn had lofephical Tranra6tions ; when I faw the engraving of the 
Served! Agurc, as deferibed by the Dodlor, refernbling a parallelo- 
gram, one tide whereof is the equatorial and (be other (he 
polar diameter, with the four corners rounded off, fo as to 
leave both the equatorial and polar regions flatter than they 
would be in a regular fpheroidical figure ; 1 was furprifed to 
find, on enquiry, that fo remarkable A figure had not been no* 
(iced before by other aftronomers, whofe telefcopes were fup- 
pofed to define objeds very corredly, with powers confider- 
ably exceeding IflO times, by which power the Do£tor could 
diflinguiih Saturn from the fpheroidical figure of Jupiter. 

Former obf. nf In the year 1776, the Dodor relates he perceived the body 
fbc Dodor did of Saturn was not exadly round, and in 1781, that it was flat- 

aoc fiicw It, , , , . « , T - T 

tened at the poles, at lead as much as Jupiter^ In 1789, the 
Dodor being then prepoflefled with its being fpheroidical, he 
meafured the equatorial and polar diameters, and fiippoTed 
there could be no other particularity to remark in the figure of 
the planet. 

It is evident, from the Dodor’s former obfervations of Sa* 
turn and Jupiter, that the vifible difference in (heir figures 
was not, before lafi year, obferved fo dilltndly, owing to the 
fuperior excellence of his 10-feet telefcope of two feet aper* 
lure, but that, when obferved, he afterwards found the other 


whether 
*^eiT was no dc 
ceptlon^^n the 
lelefcopcs. 


telefcopes gave a fimilar difparity. 

As the figures given by former aftronomers, and even by 
the Dodor himfelf, of both Jupiter and Saturn, were fpheroi- 
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dal« U vsi^y be reqaifite^ before any inlricate refeardbes are 
attempted (as mentioned (he Doctor at the end of the 
communication), to be well alTared that his telefcopcs have 
defined the figures of the planets accurately, which at prefcnt 
admits of a duubt, and which may be cleared up about the 
time of* the next ^ppofition of liic Sun and Saturn, in April 
oestt. 

The following may prove the neceflity of fuch an enquiry : 

Place a circular or fpherical hgure befq^e a concave mirror, Cxpcnment. 
wbich mirror mud be fo inclined, that when the obje6l is * 

above the head of the obferver, it may be feen, by refle6tion, flexion from a 
in |hc center of the mirror'*^: If fecn within the focus, 
obje6l will be reprefented oval in a vertical dire6lion, and Iona* 
wlien beyond the focu<, in a horiaonta!; which figure will be 
more and more oval as the angle is enlarged*. 

Tour's, 

An observer. 


XVI. 

Experiments m a Mineral Suhfiance formerly Jhppofid to be 
Zeolite ; with fome Remarks on two Species of Uran-glinmer^ 

By the Rev^ William Gacqoa.f 

mineral is raifed in a mine called Sienna Gwyn, inBefcnytlon md 
the parifh of St. Stephen's, in Bran well, in the county 
Cornwall ; the principal produQion of which is the compound CurnwalJ. 
fulphuret of tin, copper, and iron. 

Defeription. 

Two fpecies of this mineral are found, aflTuming a marked 
difference in external charadler. 

The hrft and mod common one confids of an ademblage of 
minute crydals, which are attached to quartz crylials, in tufts, 
which diverge from the point of adherence, as from a centre. 

Thefe tufts vary, as to the number of crydals, of which they 

* If the object is fmall, it may be enlarged by a concave eye- 
glafs. 

t Phil, TranC 4805. 
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Deicnpti»n and are conipoftfd, and are light and delicate in the forms ]i|!rlncb 
tnwlcH rfom atfume, or they are grouped togetlier according to a 

Cor/iw iii. variety of degrees of proximity and coinpa^nefs. Sometimes 
they till the yvbole cavity of a (lone, with little or no interfup* 
lion ; in other fpecimens they are feen partially fpreading over 
the lidos and pointed pyramids of quartz crytlals^ r 

In Tome cafes thefe grouped tufi<; adhere very pertinaceoiv^y 
to the rtone wiricli bear« them; in others they are eafily fe- 
]}uiablej in comparatively large pieces, from the quartz,/ the 
inipretTed form of wfnch the pieces thus feparated retain. The 
lilt (ace of thefci which was in immediate conta6t with the 
<]iiarlz, Oxliibiti the fevoral minute crydals of which the ijpafs 
contifls^ matted together in various dire^iuns. 

Thefe cr^Hallinc aflembjagas are, in general^ white; a 
nearer infpedlion of the individual crydals proves that they 
nre tranfpurcnt. Sometimes they are ilained of a yellowilh 
liue by ochry water. 

The fize of thefe cryftals varies confiderably in dilTerent 
* fpecimens. Sometimes they alTume the appearanl^ of a white 
powder raifed up in fmall heaps, upon the furface of the ft one, 
to which they adhere, fn other fpecimens they rcfemblc a 
tender down. And the larger fort varies, in relative fize, in 
(he proportion, perhaps, in tvhich a human hair, horfeobair, 
and a hog’s briftle, feveraily differ fiom each other in magni- 
tude. They feldom exceed a quarter of an inch in length. 
The figure of thefe cryftals is not eafily afcertainable, on ac- 
count of their minutenefs. By (he help of a very powerful 
microfeope, they appear to confift of fbur-fided prifms ; whero 
thefe are broken off, the fe6lion exhibits a rhomboida), ap« 
proac'hing indeed to an elliptical figure, from the circumftance 
of the angles of the prifin being worn away ; but that ^Ibe 
prifm itfeli is ihuinboidal, cannot be inferred from hencct unlefs 
we could be certified, that the fcclion were at right angles 
with the axis of it. 

Imbedded amongft thefe cryftals two fpecies of cryftaUIne 
laminae are frequently difcoverable ; the one confining of pa* 
rallelopipedon plates with truncated angles, applied to eaciv 
other, of a green colour of various tints, from the emerald to 
tile apple-green : the other fpecies, confiding of an aftemblage 
of fquarc plates, which vary in thicknefs. The angles of the 
feveral fquare laminae, which are applied to each Other^ ^ e 

nc'. 
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not »hvay» coincMen!. Thoy are of a bright wax yellow. Defcrlftion and 
Tbd fides of ibe largeA of tbofe ^oarc laminae is about a quar- minieianVo^u 
ter of an inch. This laft fpecies is frequently found adhering Comw^ii, 
to the fides of^quartz cry Aula, in the^vities of granite* 

The other fpccies of this mineral confifts of an aflemblage 
of oryfbSs clofely &inpaded together m the form of mam- 
mitlary protuberances, in general, of the tize of fmall peas, 
intimately connedled with each other. A ftratum of ihefe 
about 4 of an inch thick, is fpread upon swlayer of quartz, in 
• the cavities or htfiires of a fpecies of compa£l granite* The 
Afia: of which ihete mamiilx confiA, diverge from a centre, 
like' zeolite. Some of the individual Arias, in fome cafes, over* 
lop their fellows, in Ihefe globular aOemblages, and evidently 
aflume, on their proje£ling points, a cryAallizcd form. 

A. 

(1.) The detached cryAals of the former fpecies are eahly 
reduced to powder, of a brilliant whiteDefs. At die tem- 
perature 56^ of Fahrenheit, its fpeciAc gravity w^as found to 
be 2,22. 

(2.) The hardnefs of the more compaS fpecies is fufScient 
to tcralch calcareous fpar. At the temperature 55®, its fpe- 
cihe gravity was 2,25$. It dues not imbibe water. 

(3.) Some of the cryAaU expofed, on charcoal, to the Aarae 
of the blowpipe fuddenly and Aroiigly driven upon them, 
decrepitate ; if they are gradually expofed to the flame they 
grow opaque, and become more light and tender : but they 
Aiovv no figns of fufion under the Arongeft heat* 

The phofphatc of foda anrl ammonia takes up a picc^ 
of this mineral without effervefceiice, but it Iwims about the • 

fufe^l globule, unaltered. Borax dilTulves a fragment of a 
cryAal, and the globule remaius tranfparent. 

(5.) Some of this mineral, reduced to a Aze powder, was 
mixed with about half its weight of pounded quartz, and 
kneaded with water into a ball: bul as foon as tlic ruafs be< 
came dry, all cohefion was deAroyod, and it fell into ppwder. 

(CT.) Sulphuric acid, pouicd upon fume of it, caufed no 
eAervefcence, nor w'as there any perceptible vapour extiU 
cated. 

(7.) Some of the pulverized cryAal^ were put Into a crucible 
of pUtina, and folphufic acid was poured upon them. The • 

j crficihle 



AVAXYSIS; 


250 

Deferrptjon And 

c>f .1 
mineral from 
CurnwaiU 


crucible wAs covered with a piece of glafsj^ and placed In Vrarm 
fand. On examination of the crucible and its contents^ after 
iarne lime# it appeared that the greater part of the mineral 
had been dljfdlved, but the furface of the glafs cover was not 
in the leafi affeded* 

(8«) Some of the cryilals were introduced into a fSiall j^lab 
retort# to which a receiver was adapted. The retort was ek* 
pofed to tb^ heat,oFa charcoal fire. A fluid diflilled over into 
it>c receiver# whichf had' a peculiar empyrcuraatic fmelt. It 
changed litmii's«paper to a faint red. It produced no chan^: 
in a folulion of nitrate of filver; but it caufed a white pred-^ 
pilate in a folulion of nitrate of mercury. I attributed thefe 
phacnomena# at the time# to a fmall bit of the feather with 
which 1 had fwept the powder into the retort# and which# T 
thought# had fallen into it. A flight whitifli cruft was alfo 
produced in the neck of the retort# but the fmallnefs of the 
quantity did not admit of examination. 

(9.) Some of this mineral# expofed to a red heat for about 
ten minutes# loft in weight at the rate of 254 Another 

portion# expofed to a ftronger heat for more than an hour# 
loft 30j per cent. This operation was performed in a crucible 
of platina; the cover of which gave fome indications as if a 
ilight portion of the liner parts had been volatilized. 

Some of the compa^ fpocies# after cxpofitre to a red heat 
to: one hour# experienced a diminution in weight of SO per 
cent, 

(]0.) The fulphuric# muriatic# and nitric acids# aided Ly 
a long dige fling heat# effeft nearly a complete folution of 
this fubftancc. The quantity of the undiflblved rcftduum is 
dim ini died isi proportion to the purity of the mineral em» 
ployed. 

(11.) The nitrate of filver# as well as the muriate of ba* 
r> tes# produce no change in the folution of this fubftance in 
nitric acid. 

(12.) The foliUions of this fabflance in muriatic and nitric 
acids# cannot be brought to cryftallize. . 

B. 

(1.) I feleffed fome of the cryftals of this fubftance# as free 
as it was poftible from extraneous matter. 50 grains grofsly 
pounded w ere expofed# in a platina crucible# to a red heat for 

01 
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one Tliey weighed, jiM warnh 35| g^i »94 which Defcnption mA 
is a lofs of 28j per cent. 2$ graihl of the fame pa^elf from 
which I bad taken the former, expofed to a heat of longer Cornwall, 
continuance and greater intenlity, were dimtniQied in weight, 
at the rate of 30| per cenU 

(2.J Zlie powder iltU preferved its pare whttenefs. It 
' was transferred into a matraft, and nitric acid poured upon 
which Toon begai\ to a6t upon it. The matrafs was 
;|3sbed, for many hours, in a digefiing, lieat. A folution of 
the whole of the fubflance, except a (mall portion, was ef- 
^ fededi; I added a few drops of miirtatic acid, and continued 
the digefiion. 

(3.) The acid was now diluted with diflilled water, and 
poured off from the reiiduunoi which coniiHed partly of a fine 
^ongy earth, and partly of fragments of quartz. It was 
Caught on a filter and fufficiently edulcorated. The lad por- 
tion of edulcorating water dropped through the filter of an 
opalifii hue. 

The refiduum, dried and expofed to a red heat, for ten 
minutes, = of a grainy which confided of fragments 
of quartz, found to be filica, and alumina. 

C. 

(1.) The clear folution and edulcorating water were poured 
into a large mairafs and boiled, and whild boiling, the con- 
tents were precipitated, in while Hakes, by ammonia 

(2.) When the ammonia had ceafed to produce any further 
precipitate, the clear fluid was decanted, and alfayed with 
carbonate of ammonia. But its tranfparency w as not in the 
lead didurbed. 

(3.) This clear fluid, together with the edulcorating water, 
witn which the fubfided precipitate had been waflicdi vva;* 
gradually evaporated. When its volume; was cooiiderably di- 
miniflied, a (eparation of a fpongy earth took place, more 
copioufly than I had reafon to expedl, and the quantity of it 
was dill further increafed by a few drops of ammonia. This 
earth, thus feparated, was iufliciently edulcorated, and added 
to the former precipitate. 

(4.) The fluid was again evaporated, and at lad transferred 
to a crucible of platina, and the fail reduced (o a dry date : on 
rediflTolving this fait in diddled wafer, a minute poriinn of 
^ £ earth V 
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added to ilie reft. l%e fluid jI’pca ^ bad 
rated, ai^ Ibe edftlocmting water, w^e again, evaptcn^BI^ 
drynefs, andlbe atbieoniaoal Tali expe^j^ beat, in%fi^ 
tina cruciUe. ' ' y- 

(5. ) After the cradbfathiifd bot, it was ex- 

amined. I dircoveted ei the bottom of it^ feme traceti^.J 
earthy matter, and. ibaie fpots, which., had x glafly »|:q^r« .; 
ance. Water boif^^i^pbn ft, dillblved nothing; ftom wbich j. 
clrcumftance, the ab&tice of both of the fixed alkaline falls 
may be inferred. Neitter did nitric acid produce any j^e- 
ratfon. A few drops of fulphuric acid efte6led a folttfi^^of 
the fubftance, which adhered to the bottom of the crutihle.'*; 
Ammonia precipitated from it a fmall quantity of earth, 
which was Cransferred to the reft, and Iho fulphate of am-; 
monia and edulcorating iiltratc^ Werp ffgain evaporated and 
expelled by heat* A feW fpdi^ bf^the fame glazing ftift 
appeared. I had ohrerved the f^^woe^ptiehomenon in a farmer 
experiment: but in thet, pi Weft as% the prefent tnftance, 
the fubftance was in too Jhiatl a quantity to become the 
tubjeCl of experitnent* 

D. 

(1.) Upon the precipitate (C 1), and the earths cullcAedat 
difterent limes, whilft they were in* a moift ftate, 1 poured a 
folulion of potafti in alcohol mixed with diftilled water ; in 
a fhort time, (he greater part of it was diftblved. ^ 

The clear folution was decanted, and the undiiTolved fedi* 
ment was transferred to a bal'on of pure lilvcri and boiled witli 
a folution of polatli. 

(2.) When the potafti ceafed to a£l upon it, it was diioted 
with diftilled water and decanted from a brown pow'der; 
which had fubfided.* This powder edulcorated, dried, and 
ignited weigiied of a grain ; ^ of a grain was alumina/ 
filica, and oxide of iron. 

E. 

(1.) The folulion cfte£lcd by potafti was decOmpofed and 
rcdiHblved by muriatic acid, and the contents of the folution 
were precipitated by ammonia. Tlie fubftded precipitate was 
edulcorated. 

12 ,' 
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The fluid and the edutcoraiing water were evaporated Defoription »ni 
to drynefs and redilTolved in diflilled water. Here again» to rrom 

xny Turprife, a reparation took place of a white earthy more Cornwall, 
abundant thap is ufuai in cafes where ammonia is emplo) ed as 
a precipitant. 

(3.) Tills earth fnd the precipitate were edulcorated with 
difttlled water^ until it ceafed to affect a folution of ntlriie 
of mercury. Col)e/^cd» dried » and ignited> for one hour 
it weighed xohilft ftiU wairn 32 • 

F. 

(1.) This earth was placed in a crucible of plalina, and 
repeatedly moiflened with lulpluuic acid, which was ahflra6ted 
from it m the fand bath; diflillcd water affected the folutinn 
of the whole, except a white powder which weighed, after 
ignition, *2^^ grams. It was proved to be iiiica. 

(2.) This folution was now mixed with forae atclat of 
potafh and gradually cvapoiated; large and regular cr)lUls 
of alum were from time to time formed. A Imall poihon 
of fliica which weighed after ignition of grain wa> de- 
pufited; (oine fulphatc of lime alfo made its appcaiaiite, 
which waflicd with diluted alcohol and dried in a low heat 
^ gram. 

(3.) A portion of the fluid remained which neither *he add - 
tioii of potafh nor the lapfe of many weeks could induce .to 
cryflallize, Sufpc£ting that it might contain glucine, 1 preci- 
pitated the contents by carbonate of ammonia, added to cxcefsy 
and (hook the mixture repeatedly and (Irongly. The precipi- 
tated earth was colleOed and the fluid boiled, but it was found 
to confain nothing but a minute portion of alumina. 

(^,) Th^ edulcorated earth was redtflolved in fulphuric acid, 

^cept I of a gram of ignited filica. 

The folution was mixed with a little potafh, and gradually 
evaporated. Sulphate of lime was feparated at feveral times 
and after long intervals, which fufflciently waflied and dried in 
a low heat = .Some fliica alfo feparated, but too minute in 
quantity to be afeertained by weight. The remaining fluid at 
length cryflallized into regularly formed alum. 

(5*) The whole, therefore of the 32 (E 3.) confift^^d 
of alumina except 2} of (ilica, and the lime contained in of 
|fuT^hate of lime, which may be eflimated about of a gram ; 

alumina, therefore, = 29; the alumina in B. and D. == W 
^ Vg\. XI II.— March, 180 C, T the 
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tket iilin in B, D, and F. *=SA{ the oxide of iron (O.) 

«xnl Ittne F, the volatile paru ot this fob^nqo 
= I^f in ifcc 50 grains emplo^^ed. ^ 

The (jam tolai of tbefe is • • • 47 tV 

Lofs m 


50 ^ 

1 have rubje6led thefe cryftah^ as well as the harder 
of this mineral to^analjfis by means of dtred fiblatipn 
fulphurir acid^ and have found in each cafe the fame fixad ingfe* 
dients, VIZ. alumina, a fmall portion of filica, and a very minute 
quantity of lime. Both thefe latter ingredients are^ lihink^ 
t Tcnlial to the compolition of this fafiit, as 1 have alway^^il^ 
f ovtred tiiem in the purcfl fpetimens. In this mode of anatylis 
I experienced the fame difficulty and tcdioufnels of delay if) 
bringing the la(l portions of the folution to crydallize into 
alum. This anomalous circumdancc 1 have reafon to attribute 
to d pditfcular combination, which takes place between the 
fulpliate of alumina and lime, filica, and potafh. In my ex- 
amination of the compaiEt fpecies there was no appearance of 
the fuiphate of him until the lad ; and in every experiment, 
previoufly to (lu* frefli appearance of cr)ftaK of alum that 
had been long delayed, hlica and fuiphate of lime were d#* 
pofited. 

r forbear rntciing into any further details concerning my 
fdtmer experiments on this curious folTil, as 1 have reafon to 
think (hat it will ft ill require a more particular and minute ex- 
amination, on account of another ingredient which eluded my 
notice, and which may poftibly impart to its peculiar charafier* 
The fcarcity of it has been hitherto a great bar to my experi- 
ments ; 1 (hall record, however, a few faAs which I have 
latch obferved. In the hope that at a futaie time I may be able 
to refume my examinalioD of it. , 

I was induced to pay more attention to (he volatile ingre- 
dients of this fubflance *. With this view, I introduced fome 

Mr. Humphry Davy, whofe well known dcill and fiigaeity 
have probably vendeted the refearches ef another perfon ftiperflu- 
otis, had, I founds been engaged in tbeanalyiia of a mlneml whioh 
IS thought to be identical with the fubjeft of tbefe obiervations. 
He mfoimed me that he had obferved a peculiar fmell, and acid 
pjoperties m the water diftiHedfrom the fubftance which he exa- 
mined. , 

2 rf 



(he into n rogneV/i^iflai^ tV^ftpted a recei^ wilo it, Dc^tptioii 
|(n4 ejtpofed the telyirt to a charcoal |rp. The nec^ of 
retort wtM rooo covered with moiftare, which pafled ii>to the Cornwall* 
receiver; and lobGsrv^^d a w^Ujp cnrfi gradually ferroiog in 
the arch and neck of tt)e retort. 

^Pn 'i^aminatron of4he 0Qid in thO i;ecetver» it was found to 
^ve'the (ame e^pyreivrnalic fmell ,(i^d obferved before. 

liefeaibles very mu(5h the fmell ^h^.^atjBaid is found to 
Jwe wjbich 15 difttUe^i from thn vrjhjyi^Qri^ that furroun^ie 
niDt as a nucleus. 

IC<ihangGd litmus paper to a fainl roddii^ hue* It produced 
no change on a folution of nitrate of iilver^ and fcarcely a per- 
ceptible one^ on that of , nitrate of tnercury. 

The cruft formed in the neck of the retort conhfted of thin 
l^ales^ which after the veffel had ipeen dried, were difpofod 
to feparate from Iheglafs in fopie places, but in others they 
4irmly adhered unto it* 7il^ey were opaque, hke white ena- 
mel, and refledled the cplours of the rainbow. portion 
,of this fubftance expa(ed to the, flame of the blow-pipe upon 
charcoal turned at firft .black, and then mejted into a globule, 
that exhibited fomewhat of a metallic fplendor which foon 
grew dull* This lubftance is foluble in v^ater ; on evapora- 
tion of it, it aftumes, at the edges of the fluid, a faline appear* 
ance, Mhicb, as the moifture evaporates, becomes earthy, 
opake, and white. Some of the folution changed litmus 
paper to a faint red. Lime and ftrontian waters produce in 
it white clouds, which a drop of nitric acid removes. Mu- 
/iats of lime and barytes produce no change in it. Nilra(e 
^nd acetate of barytes difturb its tranfparency, the eflfe^ 
produced by .the latter is more evident. Nitrate of filver 
produces no effedl, but nitrates of mercury and lead caufe 
rrcopjous precipitates, which are white and foluble in nitric 
^acid* Phofphate of ammonia and foda produced a white 
precipitate* Oxalate, tartrite, and prufliale of potafti did 
not afle^t ity no^ did fulpbate of foda. Ammonia was 
dropped into it, bpt the fluidpreferved its tranrpaiency. But 
qarbonate of ammonia inflantly capfed a while precipitate, 
which yr^s not reditfolved by an ^xcefs of the precipitant ; 
upon fome of this fubfided precipitate a concentrated (blulion 
^Of potalh was poured and fliaken with it, but ,it yvas not 

T 2 fentbiy 
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Dilcription and fenfibly diminiAied. But if after ediHlooration it be diflblved 
miTiIrai from »cid^ and pot&lli be added» no precipitaite ui pro* 

Qkriiwail. duced. 

Carbonate of potafh caufeg a white precipitate 
dropped into the aqueous folution of the fcgly fublima^e. 

l^e fupernatant fluid was poured off and gradually cvapo* 
rated, but it became repeatedly turbid^ nor could I by meaqi 
either of the filter or alcohol prevent a rec urrence of the fapnie 
efTedt. Nearly the ^ame refult take^ place when oarbonaiin of 
ammonia is ufcd as the precipitant. 

Some of the white fcaleswere moifiened with fulphuric acid» 
No vapour arofe. 

Some of the precipitate obtained by means of carbonate of 
potafli from the watery folution of this tubftance, was, after 
l^ufHcicnteduIcoration, diflfolvedin lulphuric acid ; the folution, 
on due evaporationt produced permanent cryflais, feme of 
which rcfemblcd alumi but others feemed to differ from it in 
<*xtcrna1 charafler. Ammonia decoropofed the folution of 
them in water, and a few drops of liquid potafli diflblved the 
precipitated earth* The quantity was loo fmall for further 
cxperiniont. 

If difiilled water be poured into the retort and boiled in if, 
fo as to diflblve what adheres to the neck and cavity of it, a 
further folution is effected, but differing in feme meafure from 
the folution of the lublimate collided from the neck of the 
veffel. This latter folution is found to contain lead* If nitric ^ 
or muriatic acid be poured into the retort, fo as to diffolve 
whatj? 2 /f remains adhering to it, the pretence of lead becomes 
more evident. Whence does this metal arife ? I have reafon 
to believe that it arifes from the glafs retort, which is corroded 
by the acid of the foflil extricated by heat. But wbat add is 
It? It does not feem to be either the phofphoric or fluoric 
acids, the latter of which became the firfi object of my fuf- 
picion. 

The opinion which Mr. Davy fuggefled to me feems more 
probable, that it is of vegetable origin. Oxalic acid, on the 
authority of Bergman, may be volatilized ; yet feme of its 
properties are very extraordinary and do not accord with this 
idea. 

I decomp 'fed the watery folution of the fcales by nitrate'uf. 
lead, and aitur a fufficient edulcoration of the fubfided precjpi- ^ 
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tatCi *I dropped upon it fome faipboric acid. No fumes were Dcfcrlptiou an4 
perceplibfe. The fulphale of lead was feparated by the filler, f 
and the clear fiiiid, which pafTed through it« was gradually ComwaU. 
evaporated ; •ftnail cryftallizalioiis were formed, the figure of 
1 could not afi^riain ; fome of them were expofed to 
flai^df the blowpipe in a gold fpoon ; thev did not burn 
lOCpatTnor give out any eoipyreuniatic fmell nor fufe, but 
they afliimed an earthy ^appearance K 


' ^ Uran-glimmer*, 

1 ftall add a few defullory remarks upon the yellow and 
green cryfiaN, which frequently accompany the fofiil. 

I confidered them to be the two fpecies of uran^glimmer 
which had been examined by the celebrated Klaproth. 

The yellow cubic cryftals are light. Their fpecific gravity, 
taken at temperature 45^ Fahrenheiti wa^ 2,19. 

Kxpofed to the flame of the blowpipe on charcoal, they 
decrepitate violently, A piece of this fubftance is taken up by 
phofphate of ammonia und foda, without effervefcence, and 
communicates a light emerald.green colour to the fufed 
globule. 

j By expofure to a red heat, this fubflance lofes nearly a 
'third part of its weight. It then becomes of a braf^ 


colour. 

It is foluble in the nitric and muriatic acids ; but I could 
procure no cryflallized fait from the lolution ot either of 
them. 

By evaporation to drj nefs, and redififolving the mats, fome 
filica is feparated. 


A 

# 

*-^(1.) A certain quantity of the yellow cryftals were dif- 
folved in nitric acid. Muriatic and fulphuric acids fuccef^ 
fively dropped into the folution produced no fcnfible change. 
The contents of the folution were precipitated by ammonia. 


• I fub jested fome of the Bainftaple mineral, with which Mr, 
Rafiileigh kindly furniihed me out ot his cabinet, to experiment, 
with a view of afcei taming whether it would produce the lame 
^latihaed faline crufi, astlie ftennagw>n fUiil, andl found that 
ft did. 
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Sw? fis of*a*”** whit© clots, mixed with fom©^ pif a jeflovvlft lioA* Ai& 
mineral /rora added IQ exce^a, betrayed no m of the frefetfc© of 

Cornwall. copper. ^ 

(2.) The ammonia, on evaporation^ was mnil to hivdM^ 
a portion of the mineral In folution. A porMon of itifaU 
monia diflolved more^^ bdt in & lefs quantityi at each f 
ing affufion of it. X; 

(3.) The precipitate* which had refiAed the amttMMiiO# wU 
boiled in a filver crucible, with a folution of potatb tp 
diluted with diAiIled water, and a confiderable portioei-of the 
fubAance was diflolved by it ; the potatb and the am^Notita 
had diflolved rattier more than half of the fixtsd ingredientil 
of it. 

(4- ) The edulcorated refiduum, which was of a dirty yeUo# 
colour, VI as transferred to a crucible of pfaiina, and moiflehed# 
with fulphuricacid, which wAs abtfra^ed irom it, in ihefand- 
bath. Tlie brownifli-gray mafs was ehxated with difiilled 
water, which diflolved nearly the whole of it, 'fhe reflduum 
conliftcd of a white heavy powder, which, tried m diflerent 
ways, was found to be Jhlphate of lead. 

(5 ) The folution cflefled by fulphuric acid was i^reOnitb. 
On evaporation, a fait was produced, of uncommon 
refembling ft ales of mica, or filvcr leaf. Thefe diminitKed in 
quantity at every trtth folution and evaporation, andatlhd; 
the) tould not be reproduced; but a con fu fed cr)flall1zddM)ars 
remained. How far the plaiina crucible may have contributed 
to thib phenomenon I cannot afcertain, 

(6,) The (o'ution of the falihe mafs was precipilstted by 
pulaih, of a daik brown colour. The potafli hfeld nothfbg in 
folution. 1 redifTolveJ the precipitate in nitric actd> and precu 
pilated the (olution by ammonia, of a bright )ellow cotouj[j, 
ptcuhar to the oridr qf iirciuwyi, with which it agreed in olbcr 
properties, 

(7 ) What was diflolved by ammonia (2 ) amounted (o 
neaiiy part of the fixed ingredients. It was white, inclining 
to afli-colour. It tinged phofphate of foda and ammonia of a 
light green It was foluble m fulphuric acid, except a fc# ge- 
latinous flakes. 1 he folutioti was grecnifb ; gradually eva- 
porated, It (hot idtoa number of ihinute flillated Cr} flelliKih- 
Uons. which wt/e circular, and conhfltd of rajs diverging 
from a centre. They were, in genera), colourlefs: a ftWot 
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tbem*wisne CTtiged of a ' fmoke-colour. They fooo tecamePefefiptlonaoi 
cMi^iiefeent» Upon evaporation^ the fame ciyflaHiaeations 
Were produced. After a time« fame detached, regular, andCornwaU. 
permanent gryflals were formed, which were colourlefs. 

Their %u£p 1 could not accurately aioertetn. They were 
"Swpfetljrif a red ifeat in a platina crucible. No amnooniacal 
vawa/ perceptible. The cry ftals melted into opaque 
gtradSili of thef6^ were transferred to a fmall glafs, and 
diftihed water was poured upon them,* No folution took 
place apparently : on (baking the glafs, (be globules fell to 
pieces into gelatinous flakes, which were while. Some of 
the fupernalant fluid was tried with muriate of barytes, which 
produced a cloud. But neither ammonia nor prufllate of 
pptsAi caufed any change in it. It is foluble alfo in nitric 
acid: the folution formed a confufed cryflallijeed mafs, which 
foon became deliquefcent. Zinc, immerfed in it, caufed the 
reparation of white gelatinous flakes. Iron caufed no change. 

Ammonia and potafli threw down white precipitates, a por« 
tioii of which were redifToIved. The carbonates of foda, 
potafli, and ammonia produced white precipitates. Prufliate 
of potafli threw down the contents of the folution in 
flaken^ of the colour of mahogany; and the folution of galls 
. in alcohol caufed a light yellow powder to fubflde. It is 
j^luble alfo in muriatic acid; the folution is a very dilute 
" green. It requires an excels of acid to hold the fubflance in 
folution : which, alter a time, depoflis cryflalline grains of 
a ycllowifli colour, which require a large quantity of water 
iadiflblve them. 

Acetic acid does not diflblve this powder. 

(6,) What was dtlTolved by potafli (3.} wai of an ifabella 
colour ; it was tried with nitric, muriatic, and fulphuric acids, 

'^i^her of vybich could diflblve the whole of it. What re- 
dded the two fiarmer acids was found to be fllica. That 
which remained aiidiflblved by the latter, was fllica and 
falphate of lead, Evaporation of the latter folution, be* 

:1(rayed alfo the pitfeoce of Irmei in the flate of fulphate, 
nitric and muriatic (blutions, on evaporatipn, depofited 
nihiyit^ and muriate of lead ; and fulphuric acid dropped into 
them produced a fmall quantity of fulphate of lime, 
y The nitrate and muriate of lead were decompofed by ful- 
pburic acid, and the leud reduced on charcoal. 


Ammonia 
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DdTcnpiwnind Ammonia precipitated what remained in thefc folulion^r 
inmerai^om reditfolvf'd a part of the precipitates^ vihitb agreed in 
ciruwAii* properties viiih that fubflance before mentioned (2.); tbo 
remainder was of a brighter yellow. But I could not bring 
the foluUon of it in nitric acid to cryAallize^ 

B. 

(I.) Some of the yellow cryftaU, wh.wh had not lb# JighUtfl: 
appearance of being contaminated with extraneous matter, were 
ditifolvYd in fulphuric acid. Sthca wasftparattd; and the pre- 
fence of Ime and lead proved by the appearance of their 
Tcfpefiiic Julphatch^ 

(2 ) It fulphate of ammonia is dropped into a folution of 
this mineral in nitric or muriatic acids, no change takes 
place, immediately. But on evaporation, a yellow lOi cruft 
i> depolited, which is mfoluble in water. A folution of car- 
bonate of foda m water, boiled on it, becomes yellowifli- 
brown, and the greater part of it is diflblved. The re- 
fiduum, which is white, is reduced on chaicoal to a globule 
of lead. What the carbonate of foda had diflTohed was 
found to be oiidt qf uranium* Sulphuric acid alone^ does not 
produce (his depofited cruft. 

(3 ) Some perfectly pure cryflals were dilTolved in mu- 
riatic acid Some filica was feparated A few drops of 
fulphuric acid were dropped into the folution, which pro- 
duced no iQsmediale change, on evaporation a while powder, 
feparated, which conftfled in part of fulphate of lime. The 
remainder, expoied to the flame of the blowpipe, was re- 
duced to globules of lead. 

The folution was decompofed bv ammonia, which redif- 
folvrd a part of the precipitate ; and, after edulcoration, j^bo 
precipitate was diffolved by nitric acid, and precipitated^ 
again by ?mmonia, which held a lefs quantity in folution. 
The edulcorated precipitate was now boiled with a folution 
of carbonate of foda, which diffolved a large portion oi it. 
Ihe (olution was )ellowifh-brown, and contained oxid^ of 
uranium What was undiflblved by the carbonate of foda 
was diffolved m fulphuric acid, and Teemed to be the fame 
fubflance as that which the ammonia held in folution, 

A. ro 
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Thfc fearciTfy of ihit has precSiidei me 

from operAMflrg cfti iucb ft'^MScietit quantity, as a regular and from 
rigid anal) iisreqtrirddw Comwaii. 

The fttbftance^ ^hkili h held folutian by ammonia, has 
fome pec^ar properiiea dbai to drfiingcnth it from 
ipiumv^And if this mineral he the aran*g)immer, 1 have 
%tn\y deteded the oxide of lead, lime, and filica in it, 

Seb have not hitheho been confidered as ingredients of 
tb«t S0&Im The green cryilab dider In no relped from 
the yellow, except in containing a Httle of the oxide oi 
coppef. 


xvir. 

Examination qf drgkrtni Meihodi nf feparating Ktclelfiom Co- 
bah. B\f M, C* F. Buchqaz.* 

want of nickel and cobalt in a (late of purity induced 
M* Bucholx, to make experiments himlelf on the means of 
procuring them, and to repeat thofe of others, 

Ac The able chemifl: Hcrmftadt propofed to feparale oxide Bucho r re- 
of pqiialtand oxide of nickel, by diflolving the nitrate or ful- 
phate of cobalt, impregn^ited with nickel, in ammonia , and 
exposing the iolution to a fingle evaporation. 1 liis M. Bu- 
chol^ tried in the following manner, for the recerfed pur- 
pofe. 

1, An ounce of cobalt ore (cobalt JptifeJ was diflbivcd with oz cobalt 

heat in four ounces of nitric acid of the fpecific gravity l| 220 , ° *' 

and mixed with an equal quantity of water ; which produced Dtiofif, 3 diamt 

a^fidue of three drains of oxide of arlcnic, in the form ‘*rt‘-nc. 

Imali cryflals. When the folution mixed witli half the quan- thtfolution 

lity of water, coloured of a dull green, bad been filtered and i^ute^depo^^^ 

diluted with a great quantity of w^ater, it depofited a little of f^cce bifmuth 

the oxide of bifmuth. Cauftic ammonia was then mized vviili ^ 

it (o excefs, until no farther apparent fulution took place of ma adied 

the precipitate obtained. That which was not dilTolvcd, of"^5lj 

a dull reddilh white, was a compofition of ai female of cobalt mate of (.rbat, 

with a Htlle of the oxide of bifnmtii, and the o\ide of iron. oxides of 
/ bifmuth and 

^ BucholS) &c Journal of C I cm. III. p. Q, 

The 
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it wa& then evaporated at a guntfe bea^ by which aboai two 
drams of a bright green precipitate wer^ o|»taincd; which 
proved to be oxide of nidcfrf« united to oxide of c^obalL The 
hlieied iiqonr being then of^words evaporated atUhe heat of i 
a ftovei depofited fiiH an oxide of the fame' qaality/S^ 

The iaiine maCt of ammooiacal nitrate of tHOheU of 
‘ green colour* which had been oblainbd by OiO efOforsitK^ *\ 
was rc«diilolved^ filteredj and kept in ebullition wifb gh fit* ^ 
cefs of cauflic potaib* ontil the evaporation of the anailoonia 
. was complealed, by meana of which a dram and half of ox** 
ide of nickel was (eparated^ which did not appear to contaitt 
any more oxide oi cobalt* s 

2. An the (cparation was not eifcfled very well nor with 
much lacilily by the former inethod« the efledl of fttlpburic 
acid was tried. For this porpofe^ an equal quantity of water 
was poured on the oXide obtained as before* and fUlpborio 
aciil added till all was ditfolved by (he aid of heat. It then 
evidenil) gave out an odour iimtiar to that of oximuriatic 
acidj although there was not any muriatic acid ufedn A like 
plienoinonon* on a fi nilar occahon* was before obferved by 
the author (which is mentioned in the firft re6iion» page IS# 
of Deitrage %ur erv^dterwug, for 1799.) The folntion was 
then treated with ammonia as before, until the whole was sU 
mod dillolvcd. The refidue* which was oxide of cobalt with 
a little tixide of nickch had the colour of verdigris, When 
the folution was evaporated at a gradual hie* and feparatecF 
by filiiation from the precipitate^ of which the greateil part 
was oxide of cobalt* it was fubroitted to fpontaneous evapo* 
ration: It then cr^nalized without any farther reparation, 
parti) into prifmatic cr^flah in groups* and of agreen colour, 
and partly into cru(I> united together* and blue at the edgeSJr*^ 
i-ti)c elfay of the oxides piocured by potafh from the folution 
of the ci)flals, a^. well from the mother w'ater* (hewed that 
tho) contained cobalt almoll in equal proportions, 

‘3. Ml . Riic’ ul.^ lepcMtert the former experiments on a larger 
fcale, in hope toobtnn a belter cryftallization* and operated 
on eight ouiKos of cobalt ore, from which the firft cr)ftals* of 
a bhiedli green* obtained by a procefs fimilar to that laft re- 
i ift' I, and winch weighed about hve ounces* w^ere again difv^ 
f lived in 3J ounces of boding water: This fotuUen was eva- 
porated 



»fM*t A#* «aSA£T. 




puttii ^ was feMit, 4M, after being 

i^iNMtflfc ttetff iHIdVe^ tMe nool (lowiy and cryibilrae.* 

At liHeird^ # htM, th^ grtaleft part at the fait wa< cr j- Produces fioe 
ij^psed hiyatffiful cefrdtfi#lrid riw<^bAi4al pyramids Si*Ihom\!jIdU 
f li^l>f ay^ow gr^n, off whtdt tiMtf lataral faces formed an at pyramAdk. 

of ni and of dSfigraW, dftaa wkh one eirretnity 
>,«il^^afcd; and MWay^With aw angle df degree-^ towards 
.wT fkce. 'fhis refuk prc#>a that this ia)t forms 
fiMSfir rdadfly into regular cryflalif hf tbdn by flow eva^ 

^oraffdd. All the crjftab were ihtni crrfledled, waflied with 
water« and again diflblvcd, and ihe n«kel feparated by 
Wg Ae folotion with potaih fill the ammonia Was difen- n’cM 
gaged^ asb'toie. ^ 

4. As well to free this oxide from carbonic acid as to judge The o*ide ob- 
if it bald been purified from cobdit, it svaS difTolved in nitric mfneS'^and 
acid and treated with pure ammonia in the fame manner as treated with j n- 
has been deferibed. The liquor of a frrib blue colour, (and ^nd 
from which a refidue of five grains^ wbrch teemed to be nn folved depofic:. a 
oxide of cobalt, had been feparated by filtration), was cvn 
porated to drynefs. After another folution then made, if de- 
poflled an oxide of a beautifal bright green, which, alter 
Wwt wafbed and ilried, weighed half an minOe* The liquor, The fiitpred h. 
'frbibiiH (kdTdd tlie filler, was analyfed by pure Carbonate of potaih 170 
pjtitafli at Ae heat of boiling water, which then produced 170 oxide ot nkkcK 
gialds of oxide of nickel, of a pale green, united to carbo*. 
me acid ; a little of it was difToIved in mnnaticacid, and fotne 
of the folution fpread upon paper. On heating it after waids, 
the tint became yellow, and inclined but very little to a green. 

But the okide of nickel, which feparated fpontaneoufly during 
the evaporation, was difTolved in diibhgagmg much oximun- 
btg: acid; fpread on paper, it exhibited the colour, when 
bbated, of a fympathbficink of cohalt highly faiuraled; ftom 
whence il follows that it was more rich hi cobalt than that pro- Which emiuli^ 
kUred from the precipitation. the ^ontanwaa 

The oxides colletked in Ihofe two ways, difTolved m nitric precipitatc- 
and fulphuric acids, after becoming grey, (which the author 
fuppofed to be occafioned by the nickel diflbU mg fit ft, and and fulphmic 
ki I6aft the grealeft part of the cobalt remaining to the laft,^^^^* 
billt Which opinion was not confirmed by other experiments 
made oh this Thefe oxides made lightly red in the Give out nltrssiS 

ifire, changed their colour to a dark grey, and then, as well as 

on acid. 
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oh fho of fulpHuHc icid* a i^ifengagMjsnt of 

acid took place from the i^efidue evaporation^ 

WB'i alfc) caufed by the addition of hfi alwfeo lixivlta 
ammonia the fame were produced iwhicjii hav^^ 
before' mentioned. -=^4 -A* \ ' ‘ 

Sulphites and The re fill IS of the,^iidTe|it’^ing expenraelits are!\«^Thc^s|^;^‘:|: / 
I^nbwl’Lck^r nitrates k attitooniacal nkskel le^aratiad fr5nH^^|i 

utways contain ball ore, retain alWfl^a fome cobalt id their coihpt!»fitjohii*'OT 
cobalt. jjj impoffible from the method of Hermftadt modified in the * “ 

preceding raanner> to obtain an oxide of nickel wWiifet a 
mixture of cobalt. > ? 

The oxide of b. By partially decompofing the ammontacal nitrate of.O^ 
evaporation, an oxide of nickel id obtained, very rioft 
evaporation coL in Cobalt, which contains nitric acid; and the oxide of hickrel 
tains very little vvhich remains undecompofed in this fait, retains a my fmall 
^ ’^**^* quantity of cobalt. 

Dr. Schnaubert’8 B* Do£lor Sphnaubert has publiihed (in Trbmfdotf^s 
nv-Mhod ofob- Journal of Pharmacy, vpU IL p. 66) a method of oblaitiit^ 
Sc"of^ nickel!** oxide of nickel pure: Which confifts in diffolving the 
metal of nickel mixed with cobalt, or its oxide feparated from 
other fubfiances, in nitric add, in precipitating it by the car- 
bonate of potafii, and in heating it to a white heat, after 
ing and dryihgjt. In this manner he always procured4 
oxide, on which he cauled very ftrong fulphuric acid toi toil; 
whk;h gave him a folution of oxide of nickel of a graft green; . 
while the oxide of cobalt appeared in the form of a yellow 
rcfulue. He proves the purity of the fulphalc of nickel pre- 
pared in this manner, by the property which ammonia has of 
precipitating it of a bright green, and when added to. exceft. 

His tea of itt rc-dilVolving it with a beautiful deep blue colour ; but this 
pM.!ty defcdliv . appears infuliicient to ihofe who know that oxid^of 

nickel, although mixed with many hundredth parts of cobaWy 
docs not, however, experience any perceptible change in thfe 
colour of its precipitates, ncr in its ammoniacal folutions* 

He has not men- Befides the omiffion of indicalmg the means by which lie was 
tlr7th*'**thT^ ^.Qj^yipcecl that the oxide, wliich was the refidue of the ful- ‘ 
ox^dcobuin^d phuric acid folution, was really an oxide of cobalt, with the 
was cobalt, vaguc prcccpt of hcaliiig the oxide acquired, without the 
b'eat to lead dircClion relative to the degree of the fire, andthe uor 
be uCtd, cerUintJ vvhich he leaves of the degree of flrengih of tli:s 

—nor the * 

nrentUh r.f the lulphui^ 

fulphuric acid 

cmplcijifu. 
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Titlpbartc acltl v^icb he ufed, uteogetlier throw doubt on the 
esta^oefi of th^ procefs indicated, which the following expe* 
thnoAis may eluciidbte. 

A portuin of the carbonic oxide of nickeh A It was >» 

duc^g an hour in a ftroog fire to a red beat approach. 

S whiT</ lieat. i'he oUde while tot wai of a brownilh 
w ; ator cOfdtng i\ atTumed a grejr colour inclining to 
but ftot ydlovi^ The oxtde obtained by the evapo. 

Vation A 4^ having been treated in the ftlhe manner wa« dill 
a little more grey than the preceding. The carbonic oxide ot 
nickel iHras placed again for half an hour in a white heat ; 
while hot it was yellow inclining to brown^ but when cool, it 
was grey inclining to brownith yellow. 

5. Thirty grams of this oxide made red (hot), were put 
for fomd hours to digefl, with ninety grains of pure tulphuiic 
acid of the fpecific gravity 1,S60. Being then heated, the 
mafs iihmcdiatel) (welled up with an explodve node, and e\. 
hihited a yellow tubdance inclining to a green ; by means of 
ebullition with half an ounce of water it was didolved, ex. 
cept about a grain of a yellowifti-grey powder, which proved 
lobe an oxide of nickel mixed with cobalt and a little dirt, 

Tbiitjf-five ^grains of oxide of nictol, (obtained by healing 
brtfltty to rednefs 60 grains of ammonical nitrate of nickel 
prepared by evaporaiion), afforded the fame refult, and (lie 
(ame phenomena, on being treated in the fame manner ; The 
fame oxide being heated for half an houi to whitcncb, ufing 
the bellows at the fame time, did not aftord a )ellow mats, 
but one of a yellowifli gre\ inclining to a green, which had 
the fame elfe£l with fulphuric acid that Las been already re. 
laled. 

The experiment was again repeated with diluted ful- The nt 

phuric acid ; 160 grains of ammonical o\idc of nit kel, winch 
had been preapitated from many folutions weie expofed for 
half an hour to the mofi violent white heat, unde; the opt. 
ration ot the bellows, after whicli the\ weighed 7 5 grains, 

This fubflance was of a greeniQi yellow Leie and lliere, and 
of a blueiftl grey where it touched the cru< ibh* ; b* ing broken 
it produced a black grey powder. It was mixe 1 vMth a dram 
of fulphuric acid dilated with five drams of water ; at that 
inflant there wayi rapid difengagement of gas, and on heating 
(he mixture it evidently gave ojl by drt gd^. Alter a fiifh- • 

cichjt 
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Went eballhion, wafer was odded, §^nd t}io foluUon d^Anlcd 
:)xidc .<>ff dear. The neiidae was trebled with weak 

fic acid, ami then gave a refidue of t^n^r^na which wa?s by 
no n^ans oxide of cobalt, but oxide of nickel mixed'wUh 
cnl:»it, a« its 'foltKions iniho acids ond ii) 

The two proceeding folu lions were 

by pure poladi, and precipitate waa iieated^m^ 

ofihepre- an excefs of potalh, and then waAied 


t , :s affjid ^ moft pure in that of ihe firft folortion j for tberfirf^ion in 

€obMi muriatic acid, laid on paper, ai»d heated j b^cUned pOj^plibly 

to a yellow, while the precipitate of ihe fecond foIaUonfiro- 
duced a Aain of a clear and pure green. It is Arange thet 
the hrA foluiion afforded more oxbmurialLC acid ibaii the 
fecond. 

Tiicfe experiments, and oUicrs made by the aothor; but not 
related, prove, 

Thf expi r'i- oxide of nickel heated dither Aightly or vi,o- 

n>cntsptove thit lontly does not affume a yellow colour; and if this colour 
nick*! oxide obferved by M. Schiiaubert, it muA have been caufed 

yell. . : caufeof by fuiiie (ubAances which entered into the compo{ition ot tqfS 
the oxide, or perhaps by the mixture of a little arfenic. 

on r ^ ; >'nt. 1^- 'That it 1 $ impofAblc by M. Schnaubert’s method, 

n . r ; oHlble oxide of nickel exempt from cobalt; Ance it does iiotO;)i^en 

to oi puic effect a reparation of the two oxides fo far as to be c^cepUble 

nic!- i his ^ 
way 

C. M. Bucholz hints here at feveral experinoenls he madte 
with a view to And an acid which would form an infolublo 
fait with one of the oxides, and one eafy of folution with th|0 
other, but which, as they did not fucceed, he does not men-' 
W- -''hrnan’s lion; and as the method propofed by Mr. Lehman (in the 
tKu Vmr Cadmiologia, part II, page 110) of fufing fifteen or iwWy 
« ^ V j: c, and times, to a commencement of vitrification, a mixture of ntcl^l 
aliO, ° ^ cobalt, in order to fcorify all the cobalt, would be too 

tronblefomo and expenfive, as would that alfo indicated j||y 
Bergman (Opw/tf//, Piij/ftc, et chem, Vol. II. pv 246^24iSt} iof 
repe ating the fufion three or four times ^ith from &,|o iSi tiipes 
the qiianiity of pure nitre. The procefs indicated A 4, (cpn- 
fifimg of a partial decompofilion of the ammonioal nitrate .pf 
^ r. fiA 4 nickel), alone remained to be repeated. For this purple 
“ oxide 


proof each of the precipitates afforded c0baU,^ldch w;as ali 
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i»S(ide of oickdL <^hicb was lur^mted from Ae triple 
Hank diflolTod ^ 6rS fi«apor»tjon, by cas^botiale of poto&, 
^a«.if«iitedfie!pekted|y^.^^ tliatjfter difiblvinj^ 

H in tHtsricacidt.recourfei was had to ihc afeof ammouta and 
evaporation,; airbetbrc defcrihed. IttlhU method was obtained^ 
entitrety^ff'^b froon! tmbal^ an oxide feparaled by puta(h from 
triple falt« 'had been rediSbbred after evaporation, 

fiad which (Xtateliad the properties fnentioned in the memoir 
planted in .tbo fecx»nd volume of the^Aouales de Chimie* 

Th'p oxide which was feparated by evaporation from the The oxide en- 
ammiQlPiacal nitrate of .fdckel, was 4a the laft upefaiion 
tirely freed from eohait ; it only contained a ftlll, as has been operation* 
obferved, a .little nitric acki« The oxide of nickel, which, 
after having been laid bare by evaporation, fUll contains co» 
baht may naturally undergo the fame operation over again. 

This method may be made ufc of unlill one more txpedi- Thismethed rc- 
lious'te difeo vexed by farther experiments, fince it docs 
occafion any coniiderabhe expence, for by potafii, Ibe evapo- the ammonii 
d^atlon of tbe ammonical nit cate of nickel may be ettc6led in a 
retort, and alfo tlie tiibfequent decoropofilion of the triple 
fait, and thus the ammonia may be feparated for other ufes ; 
in like manner, in works on a gieat fcale, a part of the nitre and the nitre 
;,vwiy^ recovered from tlie fail operation, by the evaporation 
of the water in which the jubilance has been watlied. 
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V Sugar prepared from Beets^ By M* Hermbstadt.* 

TThE method of M. Achard for extra6ting fugar from beefs, 
was fo ex^penfive, that it was of no advantage for common 
tffer M. Hermblladt, of Berlin, has pradtifrd another me- 
thiid, which is eafijty performed, and affords hopes of ren- 
derii^g tins Gigar cheaper than that from (he lugar-cane; 

,, ^kich is as follows : 

After having bruifed the beets in a mortar, M. Hcrmbftadt 
Tdh^iits them to the operation of a prefs, to extract the juice The expreffed 
from them; which is then placed in veffels, and clarified 
Jime in the fame manner as canc-fqgar. by hme, 

V Sonnini’s Journal, Tom. II. p.*Q31. 


When 
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and then evapn- When ibis Operation is United/ the liqiior (s evaporated. 
A^couib^fugai^^^^ confiftence of a fyrop : It is then cool, and a.coutrfb^ 
produced on I'ugar is obtainedi of a dark-brovv^ coloii^i^l At the bottom Of 

cooling* the veflel a fyrup remains, which may be li^ed for domedic 

purpufes* " 

From TOO lb. of Prom 100 pounds of the coarfe fugair^ (Eighty poundsH/t 

fugar arc obtained by. the fitft refining, wjifidi" 
futrarmay beob-^egar IS not at all inferior in. quality cr to that >o€ 

tained. the cane. The lyhole operation may be in two 

days. ; 

It IS probable The particular fpecles of beet whibb M. Hermbftadt ufed 

IW He mbftadt hjs experiments, is not mentioned: biit it rs mod probable 
ufed the com- , . -o . / .•fit i* 

mon field beet, that this chemid made ule of the common neld beet, known 

or root of fear- jn Germany by the name of imngel worttcl, the culture of 

which is rpread through many cantons of Germany. This 

variety, however, contains lefs fugar than all the other fpecies 

of beets ; and, for this reafon, M. Sonnini is of opinion, that 

if fugar can be obtained from beets with profit and economy, 

A better pro- more fuccefs would be obtained by fubmitting to the operations 

deferibed, the fmall red beet, called in France that of Caftk* 

obtained trom i 

the rm.i!l red beet fiaiidoy, whicli IS the fweeted of all. 
ofCafijcnau* 

dory. , - ^ „ - 1- - " 
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Method of flacking Turnips, topreferve thm through the Winter 
By iVh \ John Shirreff, qf Captain Head, near Had^ 
din'Aon, N, Britain.* 

Rapa fulo molll et acre humidulo laeUfttux. 

Prefervation of i^ATISFIED, from obfervalibn and experience, that turnips 
thnJintcr! foundation of the beft hulbandry on aimed all foils aiid 

fituaiibns in (he arable didrifits of Great Britain; and 
(his crop fliould always be drawn, except from blowing fantjl^' 
or light moorifli foil, on both of which it (hould alvf^ys be;/^ 
part confumed on the ground with theep; conyiklCed al(^, 
that turnips, if poflible, fiiould be off all foils, and the la^ 

* "i c. Arts, 1805. The premium of 30 guineas was awarded 

foi ih.s jwethod. 


{ploughed 
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plouigbe J ttp be£qir€ Ihe middle ol December, at the htefl, Preftrvation of 
%Q leeure the fiiooeedtng corn crop, ^ grafle^^ or clovera, 
with either of whicb eeery field that carried a turnip crop 
the preceding feafon, Ihould, in almofi every cafe, be Town 
down; and impfenTed with the many high advantages aU 
lending ^this pra^Cpe# a« feon as my pea and bean fiubbles 
arfe ploughed up, and fown with wheat, my turnips are be- 
glin to be drawn^ and &cked u^^fbrofe during (he following 
' winter and %aig. If* the didance of the turnip-field from 
the homefteai^ does not exceed a quarter a mile, two double 
horfe carto only ate employed, and more in proportion to the 
didance of the turnip field, or number of hands you may be 
able to command to carry on the work. One clever driver 
is fufheient for two carts, and two for three carts, one 
csLtt being always in the field loading or loaded. On being 
brought liomei the turnips are infiantly tumbled out at the 
daclc;* which is done with great facility, from the condruc- 
tion of the carts in this diftrid, which to convenience and 
ftrenglh likewife add Itghinefs, to enable horfes to move at 
a fmart pace with them when empty. The turnips tumbled 
out of the cart, are (rimmed of their leaves, and cleaned 
of any earth that may adhere to them, by women, be. be- 
l^ing put into the (lack. Old table-knives do very well 
for Ibe purpofe, and the leaves Aiould be cut off clofe to the 
root ; Che back of the knife being ufed for removing any pieces 
of foil that may dick on the turnip. 

WomeOf &c. trim the turnips, and put (hem into flrong 
coarfe wicker balkets, to be carried forward by a man, who 
hands them to another, who lays them into or on the fiack. 

The ground on which the turnips are placed ought to be dry 
bottomed. If that is not the fort of foil where you find it . 
maft convenient to make your fiack, a quantity of boujders 
may be put pn, regularly fpread over the (pace, to tlie (hick- 
siefs of at lead eighteen inches. My corn-rick yard, being 
dry ground,' has been ufed as the place for keeping my tur- 
j^ps in. The flacks have been made about ten feet wide, 

1l^ driving a row of flakes lAto the ground parallel to the 
Wfdl of yard» which ferves inflpad of another row. The 
wait is only about five feet and a half high, and the flakes^ 
arp driven to the fame height. The infide of Ike wail and 
fta^s are lined with compad buDch^i or (heaves of wheat- 
« VoL. XIll.— Maacfir, V draw. 
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(Iraw^ about ten incbeh in diameter^ placed horlsontally on 
the ground or bouldert, and introduced* as wanted, during 
the operation of backing. A tire of the largeft turnips are 
placed one above another, on the in^de of the bundles 
ftraw* more particularly on the fide guarded l\y the-Aakes* 
till the pile reaches the height of five fee^.^rom the,, ground, 
or from the boulders* if ft has been foun^^c^^ary to fpr^d 
|my over the ground. The inner pai(t of ^ is at ^ 
fame time gradually . made up with tun^^s in promif-. 
cuoofly; along which a plank is laid, and occa%nit^ly (hifted 
as the pile rifes, for the man who builda Ihe fiack to iland 
On Without bruifing the turnips with hk (boes. When the 
pile of turnips is reared, in the manner deferibed, to the 
height of above five feet, it is gradually conlradled inwards, 
on both fides, at an angle of about forty-five degrees, like 
the roof of a barn ; the largeft turnips being ftill piled J0n 
the outfide, till tlie roof is fb far completed. The ftadc is 
every day fo far finiftied in height as it is extended in length, 
and is covered with wheat ftrav/ thatch, roped down with 
twifted bands of oat*ftraw before evening, to fecure the 
ftacked turnips from rain that may fall during the night. The 
thatch is laid oh a foot thick, and feciired in the fame (imple, 
effedtual manner, that corn-ficks are covered in Noribuii^T* 
land, Berwicklhire, and the Lothians ; with this difteirence 
only, that the ftraw is four times as thick laid on the turnip 
as on the corn, to exclude cc/Id as well Us wet; and Ihttt 
there is a rail of wood ftrotebed, hanging horizontally at the 
tops of the Wall and ftakes, to fix the ftraw ropes to, w'bich 
fecure the thatch on the flack. The end of ‘the ftack is every 
night covered with bundles of wbeat-ftraw, which are removed 
next day, or w'^hen building recommences. 

Three men are employed in the held to load tmd difpEtdi 
the carts, occaiionally affifting four women who draw tbo 
turnips, ftriking off the lop root with a ftrong heavy kirife, 
leaving the turnips on the lops of the drills as dratvn 
chopped, with the leaves afll fn one diredion, tobet^i|y 
laid hold of by tlie men who lift them up tO'fte 
horfes pafs along in the fpace between the tw6 rosi er diSHs 
of the turnips, which may be drawn : and, being ft}rty 
inches apart, and ^Ibe extremities of Aid Wheels about five 
feet from each other, it is evidenltuk wheel runs in the middle 
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of each fpace between the contiguous drills^ without injuring Prefemtion of 
the turnip, whether drawn or not. When Ih^ cart is about 
to tl»m« after being loaded, the men move (he turnips to 
make room for the horfes, putting them into the cart as part 
of the load. 

EJtpences qf draxi^mg, carting, tr^mndr^^^acking^ covering, 4’c. 

Jiatute acre goo(^ tut'nip^ — at the dijtance of not more 
than a qaaHcrJid' ^ mile from ihcft&ck. ^ 

«£* « s. d. 

T wo dpuble-borfecdrts, and one man - 0 Id O 

Two men loading, dra vying, building, &c. • 0 8 4 

Seven women drawing and trimming - - 0 4 1 

Two girls trimming - - - - » 01.0 

Four ditto and bo>s ditto -> - - - • 0 1 8 

Ttyifting ropes, drawing thatch, thatching, wafie 

of, (hatch, fiakes, &c. fay - - -035 


1 14. 7 

The above is a fair average of the expence of fecuring 
fomewhat more than twelve and a quarter Aatute acres laft 
feafon, which was all I drew i and one field of two acres, 
||ne rood, jthirty^three perches, was fo far difiant as to re- 
quilf'O three carts, and two drivers. That field, however, 
was firfi drawn, and the weather being fine and moderate, 
more >vork was done in proportion to the length of the day, 
which was alfo longer. Women and children cannot, in* 
exert themlelves with fpirit, in ravv cold weather. 
Odober is perhaps the befi month to drfw in. It is a quef- 
tion with me, whether the average qf the acres that ore 
under turnip in the ifland, if the weight exceeds twenty- 
four tons, does not cod more, merely for drawing and carting 
only. When it is.confidered that this operation is performed 
,9ften in cold, frody, and fiormy weather, and that frequently 
Shudh may be . to be removed before the turnip can be 
no foow has fallen before the frod fcLs in, the 
inrtiips.muft be hoed up with indruments for the purpofe. 
M^y are cut, and much left in the ground of the lower 
pliirt of .the root. After all this labour, what is obtained is 
iirelqiapen'tly no better than a lump of ice, environed with earth, 
freshen fo firmly to its furface, that nothing but thawing in 
• IT 2 cold 
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PrtfemtitB of coM water can ever rmder it fit to be toncfaed bjr the mouth- 

Srro?«?“* of any animal whatever. 

Admitting, howe%*er^ the expeace of drawing and carting 
to be the fame, all ib^ can be Aated as extraordinary ex* 
pence Is the cofi of trimming and Tacking, ,^hich an^oinU to 
1 1 s. 3d« an acre. On the other handy we the advantage 
of having fine freth dean turnips, always ^ure and at coiow 
mand, to carry on feeding and breeding 'fihcki at 
time that all lofs by rotting in the fpring prevented^ 

which is frequently thirty and evfen fifty cent pti all the 
crop (hat remains in the field, aAcr tbo'lfiift of February. 
Above all, the pradice of drawing and fiacktng beforp 
wintery by admitting of early ploughing to mellow (he foil« 
fecures a valuable corn, and fucceeding clover crops. Whep 
all thefe circumfiances are maturely weighed, the expence of 
eleven (hillings and three-pence will, to every enlighteO^ 
agricullurifi, appear but trilling to obtain fuch V4h:y‘^ valuable 
advantages. The writer of this little efiay has had the latis- 
fadion of having excellent crops after bis turnips, this feaTop; 
while almofi every other crop in the neighbourhood was in* 
dlfiTerent ; and Tome on rich dry loams, high rent^, by being 
fown in the months of April and May^ on the fpring plough* 
ing, after turnips eaten off with (beepy were fo miferabtei, as;^ 
evidently topaynotAwf after ex pences of labour, fs^d, ahd 
reaping. The young clovers too, fown with thefe crops, 
have almoft entirely perifhed from want of moiflure. The 
lofs of the crop and clover feed is not all i the fyftem fufl^is a 
derangeroeni, the ccgifequences of which hone but pm^cal 
men can calculate. 

One thing remains to be noticedi which is, that t wehtjf-fix 
young cattle, cows, and yearling calves, were kept nearly 
three weeks on the turnip trimmings, with oat*ftfaw along 
with them, to their improvement; and that many more might . 
have been kepi, had they been provided in time. A quantiljf. 
of good manure was made : and, edimating all ady^taj^' 
arifing from the confumpiion of the leaves in this way, ul'tiio 
more than 5d. a head per night, for the keep of eadS? feeafti 
the amount will exceed the expcnce of trimming and fiacktirjg 
the whole crop of turnips on twelve aefes and a qaj4r^r,-<*. 
The leaves that remaiii on turnips after Chrifimas, are eflhcr 
un^t to be eaten, gr wafled by lli^frofls. 

T. SHIRREFF. ' 
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Accent if feme Specimens of BafaUi^^fnm the noriliem Coaf 
qf Anf^rim. Bp the Rev. Dr. William Rjcu^auosoN.* 

HP • ^ •' 

JL HE Reverend.Dr. WilHam Richardfon^ late F. T. C. D. Remarks on the 
having fent to ,Dr« a colledion of Specimens from the 
i>orthern ciXj^M ^ntrim« wUh a catalogue and obfervalions^ trin. 

Ibe fpecimems .were ^hSbited> and the obfervalions were 
read in the Rt>)f^'Sook March 1803. 

SiUceous BafalU 

Dr« Richardfon difeovered the foffil to which he gives this 
naine, in the peninfula of Portrufl), four or five years ago. 
li abounds alfo in the Skerry iflands^ a reef of rocky ifloU 
extending from the northern point of Portrufh-head for about 
a mile eaflward. A ftnall part of every one of thofe ifloti 
is/ormed of this flone» while the remainder confifts of coarfe 
bafalt, fimijar' in all rerpe6ls to that on the ead fide of the 
above-mentioned peninfula. It is met with in one or two 
other places. 

;,'irhis ftbne is arranged in ftrata, from ten to twenty inches 
Ih^ck, all Readily parallel to one another, and every flratum, 
as far be obferveef, preferving an uniform tliicknefs 

throagh its whole extent. When thefe Arata are quarried 
into, they appear to be conflrufled of large prifms, generally 
jpi^nlogonaji, which when broken divide into fmaller prifins. 

This internal prifmatic conAru^ion frequently gives an irre- 
gnbtf or (hivery appearance to the fraAure, which however 
is often cpi^hoidal, and the grain as uniform as in the Giant’s 
; Caufeway bafalles. 

. The beds of this foAtl are remarkable for containing marine 
exuviae in great abundance, particularly imprefiions of cornua 
. The Aat Aiells and impretlionsi contained in thefe 

aifO (leadily parallel to each other, and perpendicular 
the | 9 (is of the prifrns. ft muA be obferved, that the prif* 
jUsudic oonAruiflion is never interrupted by the (hells dlfperfed 
it ; the planes which feparate the prifrns palSng 
It^iiy through tlie Aiells and tlie Aone itfelf. 

• Edinburgh Tranf, Vol. ¥• 

Tha 
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B^marks on the The grain of fhls Hone paifes hy tnfenfible ftiades from a 
halites of the ^ degree of futeneful, uniil it liecome andiftingui (liable from 
that gt ihe common coru^nar baialles. 

The name of SiKce<|ttfi Bafalt, wiiich Dr. Richardfon em- 
ploys, Was firil given to this fbflil by Mr. Pifiet of Gcnevai 
when be vifiled Porlrufti, in a tour throygh^reland two years 
ago." He confidered it as a variety of; containing a 

greater proportion of than ufoal. « 

The ftrata of iiiieeous bafalt^ both at Pdrtruib and the 
Skerry iflands, generally alternate with llraU; , of equal thick- 
nefs of a coarfe^grained bafalt of a grey oblour. The ma- 
terials of the firalagrow into each other,. fo‘ as to form one 
Iblid mafs/ from which it is eafy to quarry pieces in the con- 
Itne of the two Arata, with a part of each adhering; but the 
cOarfe bafalt^ as it approaches very near to the fine, always 
abates fomewhat of its coarfenefs ; yet the line of demarcation 
is left completely diflin£t. 

( The conebtfiott in our next,) 


SCIENTIFIC NEWS. 

Almmaok printed at Conjiantinoplc^ 

For (he ArA time an almanack has been printed at Conffan* 
s ' tinople, under the diredlion of Abdorahnian. The printrng- 
officc was eftablifhed in 17 16, by Said (who had been at Paris* 
with his &(her, the ambatfaclor), and by Ibrahim, an Hun^- 
rian : Achmel tlie Third patronized them, and they printed^ 
many books ; but an almanack was never before printed* 


Qhfervatory at Bavaria^. 

riorum obfcr- The EIe61or of Bavaria, a few months btfore the arrival of*, 
•uury. jjjg preneb armies, caufed an obfervatory lobe erefied hi th«: 

neighbourhood of Munich. The fituation chofen for its con* 
firudion, lakes in an extenfive horizon. Profeflbr Seyfer, a 
( elebrated aAronorner of Gottingeni w^s nominated direfior 
or this eAablilliment. . 


EJlahli^ments 
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F.jlahliJImoUi for Naturnl Fhilofaphy in the Ukraine, 

The rich land-owners in the Ulei|^e and Volhinla, hav« lEftablifbmpnt 
contributed largely for the cflabUlhnient of . Lyceums [ofophy 
^caching natural philofophyf at Krzeminico, and at Winnica. Ukraine. 

TJic library and pt!Wbpt«C 9 d apparatus of the King of Poland, 
have been purd^fed for this purpofe. M. Sniadccki has jre» 
ceivcd a fuffi. equal to 56oMo purchafe telefcopes and clocks ; 
and no exjpence, Is to be fp^red in properly furnifliing the ob- 
fcrvalortes with ijnllruments. 

. Ohfermtory at Mofltovt), • 

M. Goldbaoh, an able aftronomer of Leipfic, has been no- Obfervatory at 
mlnated profeflor of the univerBly of Molkow, with a falary 
equdi to 250/- He is to have the diredion of the conBrudion 
of a new obiervatory, to furnini it with indrumenls, to make 
regular obfervations, and to inftrud fome young men in prac* 
tical aftronomy who have been previoufly inftruded in the 
preparatory fciences, and to give a couffe of ledures in theo-^ 
relical agronomy in one of the halls of the Univerfity. 

They polTefs many of Cary*s telefcopes, of different powers ; 
an i^oellent aftrononiical clock ; a chronometer, made by 
j ‘Arnold ; a portable circle, of one foot diameter ; and, it was 
teporled, had ordered one of three feet diameter from the 
fucceflbr of Mr, Ramfden : I'hus M. 'Goldbacb will be pro- 
vided with every inftrument neceifary and ufeful to aftronomy, 

«»:the obforvatory of Molkow. 

M. Goldbadi has taken the opportunily of his journey, to 
determine the pofition of fome towns; among others that of 
Riga, l*‘27'.0, and 56® 57'-S. 

At the fame lime that M. Goldbach is engaged with the 
agronomical eftablifoment at Mofkow, MM. Schubert and 
■ Wifniewiki are employed at the obfervalory of Peteilbiirgh ; 

( there is reafon lo expect a feries of obfervalions from that 
of the world. 


Solar Tables, 

’ A fet of tables of the fun, compofed by M. Delambre, have Solar Tables, 
been printed at Paris, in which there are many new equa- 
* ^ lions.. 
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(ions# and of which all the elementary parts have been verlhed 
by new obfervations* A fet of tables of the moon's motion 
are alfo to be printed, a^d when they are completed, thofc of 
the planets will follow. 


Bequeft of Emefi the Second relative ta Ui Objbrvatotr/. 

£mefttheSe*» £me(l the Second, late Duke of SanOi-Golba, was remark- 
w hts‘obtcws* ably attached to aflronomical ftudies. He made (obfervations 
tory» and calculations himfelf, alTidecl in compoiing books on the 

fubjedt, and furniQied the funds for their pablication. He en- 
abled M. Zach to meafurc a degree of the meridian in Ger- 
many, and defrayed the expences from his private purfe ; fo 
that he united to the merit of a connoilTeur in the fcience, 
that of an author, a patron, a man of fcience, and of a gene- 
rous prince. 

He left in his will a fum equal to about 1 3^0^. to form a fund 
for the maintenance of the obfervatory of Seeberg, near Go- 
tha, which was built oat of his own private efiatc ; and or- 
dered his facceiTor to ere^ no other monument to hi^ fame, 
but the careful fupport of this eliablifliment. 

Baron de Zach, who has given a copy of the will in hts 
Journal, add?, ** That he can aflurc the lovers of fcience, 
that the will of the father will not only be fulhlled, but fur- 
pafTed by hi? fuccefTor, the prefent Duke Emilias Leopeddf 
Augu(luS| who has already (hewn the moft marked proofs^ of 
his attachment to the fciences. 

" in a codicil to the will the Duke repeated, * I forbid ex« 

* prcfsly the elevation of any monument to my memory, or 

* even an epitaph, or any monument at or near my trnnb/' 
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ARTICLE I. 

flow T, Young, M.D* F. R,S, Sfc. claiming the Lamp 
dejyibed m out laft Nnmbir, and demanding an Explanation 
Jtom the anofijitnoas Communuatoi . 

To Mr. NICHOLSON. 

SIR, 

'X WAS much furprized on feeing, a few days ago, the figure Concerning thd 
of a lamp contained in ihc tourth plate ot your Number for ® 

February laR. I truft you will be convinced, upon infpeflion 
of the figure which 1 now (end you, and which was engraved 
before Chiifimas, that your correfpondent A. F. mull have 
copied his lamp from that which is here reprefented ; and I 
um fure you will think I have a right to demand a public ex* 
planation of the manner in which he procured a light ol a 
plate not yet pubhlhod, and ol the motives which induced 
bim to make fo unjullifiable a ulc of it, I lhall relerve the 
complete explanation oi this lamp for the work to which the 
plate belongs, which has been long m the prels, and which 
will foon be ready lor publication ; 1 lhall only obferve that 
Vot-XIIL-. April. 180G, X it 
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Mixed claftic 
fluids of dif- 
ferent densities 
do not feparate 


but will they 
^ix without 
agitation. 


Dr. Pricfticy 
thinks not. 


it is in a great roeafure free from the inconvenience which 
A* F. has attributed to it, (p. 168) and that the “ finall 
fliaded circle” is not a perforation/' but a weight attached 
to the counterpoife^ 

I am. Sir, 

o 

Your very obedient Servant, 


Welbcc Street, ^ 
March 15, 1806., 


THOMAS YOUNG. 


IL 

On the Tcndencjf of Elafiic Fluids to Diffttfion through each 
other^ By John Dalton 

In an early period of pneumatic chemiftry it was difcovercd 
that elaftic fluids of diflTerent fpecific gravities being once dif- 
; fufed through each other, do not of themfblves feparate, by 
long landing, in fuch manner as that the heavieft is found 
in the loweA place; but on the contrary, remain in a fiate of 
uniform and equal diflFufion. 

Dr. Ffieftley has given us a fedion on this fubjeft (vid<, 
Experiments and Obfervations, &c. abridged. Vol. II. p. 441) 
in whicli he has proved the fact above-mentioned in a fatis- 
faclory manner ; and every one's experience fincci as far as 
I know, has coincided with bis concluflons. He has noi. 
offered any conjedlure concerning the caufe of this deviation 
from the law oblerved by inelaAic fluids ; but he fuggefts that 

if two kinds of air of very different fpecific gravities, were, 
pat into the fame veffel, with very greaft care, without the 
leaf! agitation that might mix or blend them together, they 
might continue feparate, as with the fame Care wine and waitp 
may be made to do.'^ 

The determination of this point, which feems at firit view 
but a trivial one, is of confiderable Importance; aa from A 
we may obtain a flriking trait, cither of the agreement or 
difagreement of ctaflic and inelaflic fhiids in their mutual 
aflian on each other. 

* Maiichefter Memoirs, Vol. I. New Series, 

Tt 
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It IS, therefore, the fubjefl of the following experiments J"2mcntwhich 
to afeertain whether two elaftic fluids brought into contact, 
could intermix with each other, independently of agitation, triry. 

The refuit teems to give it in llie affirmative beyond a doubt, 
contrary to the fujgj><‘ftion of Dr. Prieftley; and eflabiiflies 
this retharkable fadt, that a lighter dafiic fluid cannot reft 
npoHM licatiEr, as is the cafe with liquids; but, they are con- 
ftantly^ctive in diflTiifujg themfelves through each other till an 
equilibrium is efrc;tled, and that without any regard to their 
fpecific gravit) , except fo far a** it accelerates or retards the 
ciTc61, according to eifeum (lances. 

The only apj^.iratus found necctfary was a few phials, and Apparatus* 
tubes with perforated corks ; the lube nooftly ufed was one 
ten inches long, and of inch bore ; in fome cafes a lube 
of 30 inches in length and f inch bore was ufed ; the phials 
licld the gafes that were fubje^s of experiment and the tube 
formed the connexion. In all cafes, the heavier gas was in 
the under phial, and the two were placed in a perpendicular 
pofition, and fuftered to remain fo during the experiment in a 
ftate of reft; thus clrcumftanced it is evident that the effc^l of 
agitation was fufticiently guarded againft ; for, a tube al^ 
inoft capillary and ten inches long, could not be inftrumental 
in progagaling inter riiixtu re from a momentary comrnotiorj 

at the commencement of each experiment. 

FIRST CLASS. 

Carbonic Acid Gas, with Atmofphcric Air^ Hydrogenous, 

Azotic and Nitrous Cafes, 

1. Apint phial filled with carbonic acid gas, the SO inch Carbonic acid 
tube and an ounce phial, the lube and fmall vial being filled 
with common air, were ufed at firft. In one hour the fmall 
phial was removed, and had acquired no fenfible quantity of 
acid gas, as appeared from agitating lime water in it. In 
three hours it had the acid gas in great plenty, inftantly making ‘ 
litne water milky. After this it was repeatedly removed in 
tW fpace of half an hour, and never failed to exhibit figns of 
tho,>a!pid gas« Things remaining juft the fame, the upper 
pbit^r,was filled wdfh the different gafes mentioned above re* 
peatedly, and in half an hour there was always found acid 
fulficient to make the phial 4 filled with limK water quite 

X 2 n.ilky. 
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n^iiiky# There was not any perceptible diflcrence whatever 
gas was ill the upper phial 

SECOND CL AS". 

Hydrogenous Gas with Atmojphcric Air and Oxigenous Gas. 

Hydrogen, with ' !• Two fix ounce phials werv^ conue^telU by the tube of a 
tobacco pipe, three inches long, the upper containing hy- 
drogenous gas, the lower ainiofpherid air; after fiandir^ two 
hours, the lower phial was examined ; the mixe.l gafes it 
contained made fix explofions in a fmali phial* The gas in 
•the upper alfo exploded. 

2r-Two four ounce phials coniie6led with the ten inch fmali 
tube flood two days, having common air and hydrogen gas. 
Upon examination the upper was found to be ^ common air 
by the ted of nitrous gas. The gas in the under exploded 
fmartly; that in the upper moderately with a lambent 
flame. 

5. Two one ounce phials were connected by the ten inch 
tube, containing common air and hydrogenous gas ; in three 
hours and a half the upper was about common air and tho 
under 1^; the former exploded faintly; the latter fmartly. 

4, Two one ounce phials were conne^ed as above ; the 
under containing gas about oxygenous, the upper hydroge- 
nous : In three hours the latter was ^ oxygenous, and tb^ 
former about the upper exploded violently | the under^ 
moderately, 

5. Two one ounce phials were again conneded, the lower ^ 
having atmoi'pheric air, the upper hydrogenous gas; they 
flood fifteen hours, and were then examined ; the upper gave . 
1.67 with nitrous gas, the under 1.66, — Hence it is evident 

* that an equilibrium had taken place, or the two gafes were 
uniformly difiufed through each other in both phials. 


THIRD CLASS. 


Nitrous gas 
with oxigcDOus, 
utmofphenc hy- 
drogenous, and 
azote. 


Nitrous Gas, with Ovigenoiis Gas, Almajpheric Air, Hydra^ 
gaiQUs and Azotic Gafts. 

The refulls of the preceding experiments upon gafes that 
have no known affinity for each other, were conformable to 

* Tilt* fmali tube of ten inches was then ufed and a phial of 
common air ; in one hour much acid gas had come through, as 
appeared by lime water. 


what 
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wliai ei priori, I had conceived ; for, according to my hy- Nitrous g^s 
poihefis every gas diffufes itfelf equably through any given 
rpace that may be afllgncd to it, and no other gas being in drogcnousi and 
its way can prevcnl, though it may confiderably regard this**®^®’ 
difrafion. But in foine of the tbilowing experiments, in which 
fh^ tw(f gafes areicnown to have a chemical affinity for each 
other, I expelled different refiilts from what are found ; per- 
haps \'ithout rufficient%afon. For, chemical union cannot 
talce placli?till the particles arc brought into contiguity ; and 
the elaftic force which fets them in motion appears, from the 
above experiments, to be a principle diametrically bppofite 
to affinity. That circulation of elaHIc fluids, therefore, 
which we have now before us, cannot be accelerated by their 
having a chemical affinity for each other. Another circum- 
fiance deferves explanation ; 7- when nitrous and oxygenous 
gas are in the two phials, the refiduary gafes after the ex- 
periment are nearly as pure as before; becaufe Ihofe portions 
of them that meet in llte tube, form nitrous acid vapour, 
which is ab(orbccJ by the moifture in the phials, and therefore 
does not contaminate either gas. 

J, Two one ounce phials were connected with the fmall 
tube, the under containing nitrous gas, the upper atmorpheric 
air 5 after three hours, the upper phial was taken off wdicui 
a quantity of air was perceived to enter, as was expelled ; 
tHe air in the upper phial was fcarccly dininguidiable from 
what it was at firfl; that in the under phial was flill fo much 
nitrous as to require its own bulk of common air to fatu- 
rate it. 

2 . The above experiment was repeated, and the upper 
phial drawn off when the whole was under water, in order 
to prevent communication with the atmofphere : about \ of 
an ounce of water entered the phials, to compenfate the 
diminution. Remaining air in the upper phial was a very 
little worfe .than common air, it being of the flandard 1,47 
when the former was 1,44. The gas in the under phial was 
flill nitrous and nearly of the fame purity as at firft ; for three 
parts of it required four of atmof])hcric air to faturate 
them. 

3 . Nitrous gas and one J oxygenous were tried in the fame 
way : after four hours, the apparatus was taken down under 
w^ter. The upper phial was f filled with water, and the 

gat 
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gas in it was partly driven down the tube into the other 
phiab by wbich^ and the previous procefs, the nitrous gas 
was completely faturated and nothing but azotic with a fmail 
portion of oxigenous were found in the under phial : the 
remaining gas in the upper phial was dill j^ygenous, 

4, Nitrous gas and hydrogenous : in thrtjse hours tlvi upper 

phial was ^ nitrous, and of courle the udder mu ft have a like 
part of hydrogen* * ^ 

5. Nitrous gas and azotic : atfler three hoars the per phial 
was ^ nitrous. ' 

In the tw*o laft expcritncMfs llie quantity of nitrous gas in 
the upper phial was lets than might be expelled ; but the tube 
was at firft filled with common air, and fome muft enter on 
conne61ing the apparatus, which is (uflicicnl to account for the 
refill ts. 


FOURTH CLASS. 

Azotic Gas, with Mixtures containing Oxigenous Gas, 

1« Azotic gas and one f oxygenous: after ftanding three 
hoursS the upper phial was of the flandard 1.7B, or about 
oxygenous. 

2. Azotic gas with atmofpheric air: after ftanding three 
hours: the upper phial was not fenfibly dimimfbed by nitrous 
gas ; the under phial, however, had loft two per cent, or ^ 
of its oxigen. The reafon of this -was, (hat the azotic gas In 
this experiment having been juft made for it from nitrous gas, 
this laft had not been completely faturated with atmofpfaerit; 
air, and hence had feized upon all the oxygen afeending into 
the upper phial. 

Having now related all the experiments 1 made of any 
importance to the fubjedl, it will be proper to add, for the 
fake of thofe that may with to repeat fome of them, that great 
caro muft be taken to keep the infide of the tube dry ; for if a 
drop of water interpofe between the two gafes, I have found 
Uiat it effedually prevents the intercourfe : gtafs tubes (faoutd 
therefore be, ufed, that one may be fatisfied on this bead, as 
the obftruflion will then be vifible. 

J fliall make no further comments on the above experiments, 
by wfiy of explanation ; bccaufe to thofe who" underftand my 
b)polhfl;s ot elaftic fluids, they need none: and I thihkit 
would be in vain to attempt an explanation any other way. 

I Cain 
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I canncU lioivever, on tl)is occafion^ avoid adverting to fome The remarkable 

experimcnls of Dr. Prieftley, which few modern philofophers prfcnj^y^"o*a3r 

can be unacquainled with : 1 mean thofe relating to the feem- entering earthen 

ing converfion of water into air. (Vid. Philof. 'Tranfadl. 

vr.I. 73, page 4 1 1-, — or his Expts. abridged, vol. 2, page in a vapor. 

407.) He found ungbzed earthern retorts containing a 

Jit^e rnolflur^*, when liealed, admitted the external air to pafs 

tliro?.gh their pores at, the lame lime that aqueous vapour 

paHed" '’'/-ough the pores the contrary wj^y or outward; and 

that this fall circumftance jwas necejfurit/ to the air’s entrance. 

The retorts ?re air-tight, to far as that blowing into them 
ilifcovers no pores ; but when Iubje6led to a greater preflbre, 
as that of the almofphete, or even one much fliort of it, they 
arc not able to prevent (he paiVage of eladic fluids. The fadl 
of air palling into Ihe retort through its pores^ and vapour 
out of them at the fame time, are elegantly and mofl con- 
vincingly fhewn by Dr. Pr left ley’s experiments, in which 
he u fed the apparatus reprefented in plate 7, fig. 1# of the 
edition above referred to. The Do&or confefles his explana- 
tion of thefe remarkable fa61s is very inadequate; and no 
wonder, for it is impoffible for him or any other to explain 
lliem on the commonly received principles of claflic fluids. 

But we will hear what he fays on the fuljjeCl : — ** At prefent Dr. Pilcilley^e 
it is rny opinionj^ that the agent in this cafe is that principle conjcttuies.*^^ 
which we call attraSiion of cohcjion, or that power by which 
water is raifed in capillary tubes. But in what manner it 
ads in this cafe I am far from being able to explain. Much 
lefs can I imagine liow uir fliould pafs one way and vapour 
^ the other, in the fame pores, and how the traiiftniflion of the 
one fliould be neceflary to the (ranfmiflion of llie other,— 

1 am falisfied, however, that it is by means of fuch pores as 
.air may be forced tiirough, that this curious procefs is per- 
formei^; becaufe the experiment never fucceeds but in fuch 
veflels as, by the air-pump at leafl, appear to be porous, 
ibough in ail fuch.^’ 

iThe truth is, thefe lads fo difficult to explain are exadly ^ 

/ fimilar to thofe which are the fubjed of this memoir : only in- ‘ 

flead of a great number of pores we have one of fenfible mag. means of the 
nitude, (the bore of the tube.) Let the porous retort have 
the fame elaflic fluid within and without, in the one cafe ; 
and the two phials contain the fame elaflic fluid in the other, 

• then 
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then no traiifroiffion is obfervabic in either; but if the retort 
have common air, or any other gas, without, and aqueous 
vapour, or any other elaflic fluid, except the outfide one, 
within; (hen the motion in and out commences, jufl as with 
the phials in (imilar circumfiances. In fad IhUlaA obfervation 
has lince been verified by Dr, Pricftley himfelF, of which an 
.account is given in No. 2, of the American Philofophiial 
Tranfadions, vol. 5. After alluding to his experiments al ove- 
— and the fame mentioned, heobferves, Since that time I have ^ffSTtended 
happens in anjr and diverfified the experiments, and have obferved, that what 
* * was done by air and water, will be done by a7i^ two kinds of 

air, and whether (hey have afHnity to one another or not, that 
(his takes place in ctrcumftanccs of which I was not at all ap- 
prized before, and fuch us experimenters ought to be ac- 
quainted with, in order to prevent miftakes of confidcrable 
confequence.” 

The fads ftated above, taken altogether, appear to me to 
form as deciflve evidence for that of elaftic fluids which 1 
maintain, and againfi the one commonly received, as any phy- 
iical principle which has ever been deemed a fubjed of dif- 
pQie» can adduce. 


JIJ. 

On the Horizontal Moon, Bj/ Dr, Ok el y . In a Letter froy. 
Mr, H, Steinkauer. 

To Mr. NICHOLSON. 

SIR, Fulnuk, March 1,IS0G,, 

-About the beginning of lafl year, I had the plea(pre, ini 
compliance with your obliging letter to fend you impreffions 
of the Egyptian Scsrabacus, which I hope camefafe tohani 
Your kindnefsin inferting my trivial remarks upon the fame in 
\oiir valuable Journal, encourage me to fubmit the following 
fl»orl eflay, upon a fobjed which has employed the ingenuity 
ol fcveral of your correfpondents, which 1 received from my 
friend Dr. Okely, of . Wyke, near Hallifax, in confequence of 
fome converfaiions occaftoned by the perufal of your work. 

If 
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ir you think it worthy a place in 3'our co!le£lion. it will 
be confidcred as an additional obligation conferred on« 

SIR, 

Your obedient fervant, 

. H^.STEINHAUER,. 

' Chjl^rations on ihe fientingfy eitlargejl appurenl DiameUrs of the 
Sun and Moon^ U'ten viffy^ed in or near the Horizon, 

Every ^.;ne who views the fii» or moorf^ when they are in 
the horizon, thinks that they appear larger than when they are heavenly bodies 
teen in any more elevated part of the heavens. And aftro- ftem higer ac 
nomers know, that the dittance of the fame fixed ftars is ap- 
parently greater when feen near the horizon, than when ibejr 
are more elevated. But it is likewife welt known to afirono- 
Hiers, that the apparent magnitudes of the fun and moon, as 
well as the apparent clifiancesof any given fixed fiars, as mea- 
fured by the micrometer, are the fame in that part of the hea- 
vens which is near the horizon, as, in the fame cir cum fiances, 
they are found to be in any other part, except that the moon, 
being really perceptibly farther from an obferver, placed on 
the earlll^s furface, when flie appears in the hoiizon, than 
when (lie appears in the zenith, is found to have a fmaller 
apparent magnitude, a^^^rceing with the caufes to which it is 
known to be owing. The firfi mentioned phenomena niufl: 
therefore belong to the liead of optical deceptions. Let us 
enquire from what fourcelhis deception arifes. 

I am not the firfi by whom the fourc e w^as fought for in the 
apparent fiatnefs of the fky ; but 1 dlfi'er as far as 1 know, 
from all others in my manner of connedling one appearance 
w'ith the other. 

In order to explain my idea of the matter, I fiiall firfi at- Explnnailon of 
tempt to fiicw that the flattened appearance of the vitible hea- 
vens U. not an illufion, but a reality ; or in other words, that the heavens. 

•an obfe^’ver placed on the earth is really at a greater difiance 
from ti point of the (ky, fituate in the horizon, than from a 
point fituate in the zenith. 

This will appear in the clearefi manner if we endeavour to Tire Iky is areal 
give an anfwer to the two following qiicfiions: What is he Jky ? 
and Where is thejky ? concavity. 

By the fky, I mean that Jblue concave fupoificics, within 
which every obferver on the furface of the earth finds himfelf 

placed 
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—which iff not 
aiways alike* 


Explanation 


placed. What is this? It iscerfainly fomcthing real an ! ma- 
terially or elfe it would not appear coloured. For bodies* (o 
appear coloured* mu(l have parts of fome determinate mag>* 
nitude. 

Where doth it exift? Not in Ihofe inimcnfely diHant parts 
of fpace* where the heavenly bodies revqlve. For if tliofe 
fpaces contained any bodies of a determinate magnitude* ;^nd 
confequently of a determinate denfitfi the heavenly lyidies 
could not continue through ages to revolve in the peri- 
odic times; their momentum would be diminiflted by refin- 
ance, and the periodic times ol their revolution would change. 
The blue (ky therefore cainH>t be placed beyond the atmofphere 
of our earth. The fmalleit parts of bodies* that are coloured 
are. blue, and the blue fky is therefore either the atmofphere 
ilfelf or the fmalleft and moft elevated vapours afeending in 
it, or both together. The heavenly bodies ftiine through it* 
and therefore it cannot be opaque; it is itfelf of a blue colour, 
and therefore is not perfectly tranfparent. 

Thougli we arc ignorant of the exa6l height of the atmof- 
pherc, yet we may take it for granted, that it does not extend 
as far as the moon* and therefore that the diftance of its far- 
tlie/f points from the centre of the earlli has a finite ratio to the 
femi-diameler of the earth. That the ratio is probably lefs 
than 2:2, 

If therefore the blue heavens which furround the earth, and 
are concentric with it* have a femidiameler not double that of 
the earth* their horizontal points as viewed from the ear^ti* 
muft he farther from us than any that are nearer the zenith. 

Foflet A’CF ( Plate V \L fif*, 1.) reprefent a great circle 
of the earth* and A C be its radius, and let the circle D B £ G 
reprefent a great circle of the atmofphere drawn with a radius 
A B not == 2, A C, the line CDyBC; HCyBC. 

I was led to this folution of the flattened appearance of the 
heavens, by obferving that, when the Iky is uniformly over- 
call with clouds* the concave fuperficies uppers conliderably 
flatter than when thd Iky is ferene. In the fortner cafe« tbe 
two concentric circles in the figure approach nearer to each 
other* the clouds being nearer to the earth than the Iky is^ and 
(he ratio of D E to C B inufl of courfe increafe. 

But to proceed. When any bodies filuated behind a femi- 


f.om^ • diagram iranfparcnt icreen are feen through it, :lhey will appear to be 

of ihe tkv, that /• j 

fixed 
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the fereen at the points of intcrrc6l1on, which lines the heavenly 
drawn from every point of the bodies to the eye of the ^ 

ferver, male with the fereen. Now fuch a femi-tranfparent the horizon. 
Icreen, the blue Ikies inlerpule betwe</n the heavenly bodies 
anti our eyes. They wdl therefore appear to be fixed in the 
iky, atjhc above-ifientioned points of interfeflion. 

if lines DC, HC, IC, BC, be drawn fo that the 
angle at C ate equal, ttiey may be confidered as coining from 
the extru.ne points of bodies which fub^end equal angles of 
vifion^, or which have the fame appaicnt magnitude. The angle 
D C H may be confidered as reprefenting the angle of viiion 
which the fun fublends at (ho hoii^on. The equal angle 
H C I, the angle lublended b) the lame body in a more ele- 
vated fitualion. But Dll 7 HI. Thus (he heavenly bodies 
inuft appear enlarged in their vertical diameters, when in the 
horizon ; and the fame may be fliewn of any other diameter 
They will thcre/ore appear uniformly enlarged; which was 
the thing to be explained. 

W. OKELY. 


IV. 


Account of fonie Specimt ns of Bafaltes from the noi'thcjTi Coafi 
if Antrim, By the Hev, Dr, William Richardson, 

(Concluded from Page 273.) 

The peninfula of Portrufti lies about fix miles to the weA on 

of the Giant’s Caufeway, and on its eafiern furtacc alone pre- 
Tents tbeie Arata, 

In the fpace of about 700 yards, it exhibits in miniature thofe 
changes and interruptions of the Arata, which occur on the large 
fcalc along the northern bafallic coaA of Ireland. At the place 
where it emerges from the Arand, (herefirA occurs a mafs com- 
peted of Arata of the coarfe and filiceous bafalt, placed over 
each other alternately ; this is fucceeded by an accumulation 
of regular Arata of the coarfe balalt alone. A fecond alterna* 
tion, and a fccond accumulation of the coarfe-grained Arata, 
come in order, and extend to the well called Tubber Wherry. 

•x^Hcre commences an accumulation of many Arata of the fili* • 

^ ccous 
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Rcmaikson the ccous bafall alone, which ftre^ches along the fliore for 
bafiitcwit tlic 100 yards ^nd then chatiges into a third alternation, which 
continues to the little boat-harbour, ciWen Port-tn^too, near 
which the filiceous bafait difappears. Over this ftretch, not- 
withflanding the fre^quent change in the arrangement of the 
ilrata, the thicknefs of each tlratum, of b^lh fpecies, remains 
pretty nearly the fame, and the portion of them all flcacliK fo, 
viz. with a confidcrahle dip to C. N/£* 

The weft fide of (he peninfula, though only <6out 400 
yards diftant, confilts enlirt‘ly of coarfe bafait. It fiiows a 
bolder face, and is formed of ludc mailive pillars, from 60 to 
80 feet long. 

I am aware,” fays Dr. Richardfon, •' that fcveral mine* 
ralogifts deny the (hell-bearing done to be bafait, while others 
contend ftrenuoufiy that it is. I will not venture to decide on 
the quefiion, but mnft remark, tliat I have never met with it 
but contiguous to bafait, and fo folidly united to this laft, that 
(he continuity of the whole mafs was uninterrupted. The 
grain of the ftone graduates, as has been already remarked, 
into that of the common bafalies ; and the arrangement of it 
and that of the bafait, with which it is fo much mixed at 
Portrufli and the Skerry ifiand, is exactly the fame ; the ftrata 
of each fcarcely differing in thicknefs, and not at all in inclfc- 
natloin The ftrata of both kinds break intOi prifms, and the 
furiaces, where acccftible, exhibit the appearance of caufe. 
ways, differing only in this, that in the filiceous bafait, tlirt 
pentagon is the prevalent figure, and in the coarfe bafait, the 
quadrangle. The fufibility cjf both (tones is alfo nearly the 
fame; the (liells in the filiceous bafait are calcined in the fire, 
and many more are then difeovered' which had before efcaped 
the eye 

Whinfiimk 

•Dr, Richardfon obferves, that fomc mineralogifts deny that ^ 
this fofiil is bafait. Several of the members prefent when this pa- 
per was read, fome of whom had examined the ftone in its native 
place, were of that number. It was remarked, that though cer- 
tain portions of the ftrata of this foliil bore much refembjance to 
fomc fpecies of bafait, by far the greater part of the mafs bore no 
rcfemblance whatever to any. . 

It was alfo ftated, that thefubftance of the coarfe-grained, un- 
difputed bafiilt, which lies between the ftrata of this ftone, does not 
contain any vtltigcs of marine animals i That veins often ^ 

from 
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iriiinjtone Dikes on the Coajh of Antrim • bafT^^^V 

Dr. Richardfon deforibes fome particulars in the conftrac- of Antrim, 
tiun of (he vvhinftone dikes on (he coaft of Antrim, which ap- 
pear (ingular, and deferving of attemion. Thefe dikes, he 
fays, are uniformly formed of large tnai]j\re prifms laid hori- 
zontaUy, which aPe alw'ays divifible into frnaller prifms that are 
lili-Twife horizontal. To prevent confuiion> he calls the (irll of 
thefe component pri/mf, and the fecond, or fmaller ones into 
which tiie others break, conftituent prifmS. 

The component prifins are fometimes of enormous fize, and 
in the fame dike are nearly equal ; the condituent prifms arc 
fniall, (the ficles about an incli long), and neatly formed. 

The dike which traverfes (lie Giant's Caufeway, differs from 
thofe oil other parts of the coafl, by having no component 
prifms. It refcmbles a plain w'all, of which the parts (liiver 
under the hammer into very neat condituent prifms. In the 
dike at Seaport the fame thing is obferved ; the prlfmatic druc- 
ture does not penetrate two inches from its edge; the whole 
interior feems an amorphous mafs. 

The fpeermens of this latter dike, fent to Dr. Hope, exhibit 
its continuity with the adjacent bafaltic rock which it traverfes, 
and ulfo the continuity of the fine bafalt of its edge with the 
granular which compofes the middle of the dike. 

The dike of ForUcoan is a very foHd mafs, compofed of 
doncs apparently round, and imbedded in a bafaltic pade, or 
indurated mortar. The round ftones arc formed of concentric 
fphere>s, like the coats of an onion ; they exceed a foot in di- 
ameter, and, together with the mortar by which they are united, 
they form a very compact and highly indurated rock. 

Betides thefe large dikes. Dr. Richardfon remarks, that 
veins from half an inch to an inch and a half thick, often cut 
the bafaltic drata on that coad in all directions. The materials 
of thefe veins are never the fame with the contiguous bafalt, 

from the beds of this real bafalt, and pel-vadc theruppofed filiceous 
^ fpecks j fome of them conne^ing together the feparate beds of the 
reul bafalt $ others dying away in deuder ramifientions; as they rife 
through the interpofed dratum. In no indance is this reverfed : 

The veins never proceed from what is called the Siliceous Bafalt. 

It was farther obferved, that both the fradlure and external furface 
of this done exhibit a dratihed dru^ture, in many Indances, which 
, neKgf<%appens in the true bafaltcs., * 

but 
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Kemarks on the but are generally finer. At Portrufli h a large veln^ and rTtaf* 
cosS^ul" Anuim. ® ^nailer vein, nf>f an inch {hick, winch, proceeding from 
below, terminates in the (olid rock belore it reaches the fur- 
face. 

i 

ificUam Obfervationsfi 

Some of the fi^cimens rj j)r. Richardfon'*s catalogue ^'are 
from a quarry in a mafs ot I'lialtat Ballylugan, two miles foutb 
of PortruQi. Tliisbalalt contains fmall cavities in its interior; 
many of them full of rrcfh water, which giifnes out when the 
ftonc is broken by the hunuoer, us if it had been in a Rate ol 
compreifion. 7’he Rone !•' h ♦••(I, and (lies fo in pieces, that 
Dr, Richardfon has not been able to colicci any of the water 
for the purpofe of analj fi'i. 

'Phe lace of the quarry in which this variety of the bafalt is 
found is about 15 feet high, and is cut into a flratuni, the 
ihickncfs of which is not yet afcertalncd. The rock is entirely 
columnar, the pillars fomcv^lmt (mailer than thofe of the 
GianPs Caufeway, lefs perfect, not articulated, fometimes 
bent, and varioully inclined. The fides and the interior of 
the pillars are full of cavities. In confcqucnce of the obfer- 
vations of Dr. Hamilton and Mr, Whitehurft refpecling the 
porous texture o( the air or bladder holes of the bafaltesof the 
Caufeway and its vicinity. Dr. Richardfon has examined a 
great variety ; but in no intlancc, except this of Ballylugan, 
has he found cavities, in the interior of the bafaltic rocks ctn 
this coaR, though they are frequent on the fuiface expofed to 
the air. 

The laft varietyof whinflone enumerated by Dr, Ricbard- 
fon is the Ochrous, which makes, as he lays, a confpicoous 
figure in the Rupcnduoiis precipices along the coaR of Antrim. 
It is dilpuled in extenfive RraU of every thicknefs, from an 
inch to tvvcnty*four feet, and varies in colour, from a bright 
minium to a dull ferruginous brown. 

Three remarks arc made by Dr. Richardfon, that are un^ 
doubledly of importance, and ftiow that this Rone is merely 
balalt in a certain Rate of decompolilion. 

1, The ochrous Rrala are extenfive ; they remain always pa- 
rallel to the biilalt Rrata which they feparate; they unite to the 
bafalt without interrupting its folidity; the change from the 

5 ^ gpex 



AliSORJ’TJON OF THE C.^SliS. 


291 


to il.c other U fuclcicn, aiul (he lines ol* demarlcalipn arc 
cliflind. The ochrous tloiie Is never found but contiguous lo 
other bafah. 

2 . The fuhllances imbedded in the ochrous rock, and in ba- 
ihlts, are exudly the fame; calcareous /par, zeolite, chalce- 
clony, wcc. * 

Among the varieliesS which this rock prefents, there may 
be found ever\ intermccliate flage between found bafalt and 
perfetl ot iue. Fhe change is often partial, beginning with 
veins and ik iKh-r ramitication*'* 


V. 

Oil the AbfotptUm of Cafes by JVater and other Liquids, Lf 
John Dalton,* 

) . Ik a quantity ot pure water be boiled rapidly for a (hort Air or gas js 
time in a vcflel with a narrow aperture, or if it be fubjc£led to ^a^terby^jofunt. 
the air-pump, the air exhauded from the receiver containing and agitation lu 
tlie water, and then be briflvly agitated for feme lime, very 
nearly the whole of any gas the water may contain, will be 
extricated from it. 

2. It a quantity ot water thus freed from air be agitated in The volume of 
any kind of gas, not chemically uniting with water, »t will 
abforb its bulk of the gas, or olherwife a part of it equal to is conftant, and 
lomeoneof the following fra6Hons, namely, 4, 

&c. thefe being the cubes of the reciprocals of the natural the cube of a 
numbers 1,2, 3 , &c. or ^3, J3, ^3, &c. the fame g^s 

always being abforbed in the fame proportion, as exibited in 
the following table It muft be undcrflood that the quantity j;-equalpref- 
of gas is to be meafured at the prejfure and temperature with peratures bc^^ 
whieh the ifiypregnation is e^ecled. fappofed. 

* Manchester Mem. N, S. Vol. I, 


XuUe 
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Tabic of quart- 1 




Bulk abrorbed, the bulk ol 
‘vaier biiinfi unity. 

* --nr 

Carbonic acid ga«, fu!- 
phnretted hydrogen, nitrous 
oxide.* 

f — « » 

Olefiatii gas, ot Dutch 

chemiils. , . 

( 

Oxygenous gas, nitrous 
gas,+ carbunclled hydrogen 
gas, from itagnant water. 

t 

Azotic gas, hydrogenous 
gas, carbonic oxide. 


1 None difeovered. 


li. Tho gas ihus abforbcd may be recoverea tro 
the fame in quanlily and quality as it entered, by t ic means 

Dointed out in ihe liilt article* ^ , 

If • .iianlUy rf »■(«! free ftom alt bn astlaUtl «" ' • 

('“'I- 

fame quantity, vvill ablorb portions at each gas the fame as y 

rin an"to prefented to it feparalely in 

at nut. Ex. gr. Almofpheric air, confiftmg of 79 parts azol eg., 

and 521 parts oxygenous gas, per cent. 

Water abfoibs of /J’ts. 

^ of T%V. oxygen gas = -778 

Sum, percent, 2.012 

* According to Mr. William Henry’s experiments, 
aot imbibe quite its bulk of nitrous oxide; in ^ 

iitf. me it ha. come yevy near it : The apparent ^ ^ * 

gas. may be owing to the difficulty of afcertaimng the exaa dc 

*' + About ,1^ of nitrous gas is ufually abfolhed ; and ^ is re- 
coverable : Tliis difference is owing to the rcfidutim of 
the water each meafure of which takes H ot nitrous gas to fatu 
tie it. when in water. Peihap. it may be found that nitrous gas 
ufually contains a fmall portion of nitrous oxide. ^ 
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lI wator impregnated with any one gas (as hydrogenous) If water and 
be agitated with another, gas e^ua%aibforbable (as assotic) there fn^con^ncmwtf 
will appurentij/ be no abfofption of th^ latter gas; just as much a mixture will 
gas being found after agitation as was h iroduced to the water; 
but upon examination ihe reiiduary gas m\\ be found a mixtw'c of the \vater» 
of the Iwa, and tile parts, of each, in the water, will 
exactly proportional tO -Ctefc out of the water. 

6. If water impregnati^d with any one gas be agitated with 
another gas Jefs more abforbablo there wdll apparently be 
an intisreafe Of diiftinutioitof the latter; but upon examination 
therefiduary gas wlH be/^und a mixture of the two» and the 
proportions agreeable to article 4. 

7. If a (piantity of water in a phial having a ground flop- Temperature 
per very accurately adapted, be agitated wdth any gas, or 
mixture of gafes, till the due (hare has entered the water ; fluids, 
then, if the Hopper be fecured, ihe phial may be expofed to 

any variation of temperature, without diHurbing the equilibria. 
uiiK That is, (he quantity of gas in tiie water will remain 
the fame whether it be expofed to heat or cold, if the Hopper 
be air-tight. 

N. B. The phial ought not to benearfuli of water, and the 
temperature fliould be between S2^ and>212<’«. 

8. If water be impregnated wtUi.onegas (as oxygenous). Cafes which are 

and another Having an afHnity for the former (as nitrous), ^ 

be agitated along, with it ; the abforption of the latter gas will 
be greater, ' by the quantity neceffary to faturate the former, 
than tt.^uld have been if the water had been free from gas.* 

&* MoH liquids free from vifeidity, fuch as acids, alcohol. The abforptiori 
liquid fulpbureti, and faline folulions in water, abforb the fame J^hcr liquid® 
quantity of gales as pure water ; except they have an affinity by water, 
for the gas, fuch as fulphurets for oxygen, &c. 

The preceding articles contain the . principal fa6ls neceffary 
the theory of abforption : Thofe that follow are of 
a full^dHiiate nature, and partly deducible as coriollaries to 
^hem. 

One part of oxygenous gas requires 3.4 of nitrous gas to fa- 
turate it in water. It is agreeable to this that the rapid mixture of 
oxygenous'" and nitrous gas over a broad Inrface of water, «cca- 
fions a greater diminution than otherwife. In fad, the nitrous 
acid is formed this way ; whereas, when water is not prefent, the 
nitric aej^ h formed, which requires jnfi; half the quantity of ni* 
iim/ 'aC*as I have lately afeertained. 

^ Vob. XIII. — Apkijl, 1806. Y 10. Pure 
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NituH 'wafers 10. Fiue diflillcd water, rain and fprmg water ufually'ct'" i 
the^duc ftire pf nearly their due fliare of atmofphertc air; it not, they 
atmof. Mr; but quickly acquire that {har ^ by agitation m it, and lofe any other 
barieft w*no impregnated with. It is remarkable, bow. 

ever, that water by fl/ignat inn, in certain circamdances, lolc4 
part or all of its oxygen, notwithf^andin^ its conftaK expo^ 
fition to the atoiorphcrc. This 1 have uniformly found to be 
the cafe in my lar^e wooiien pneumatic trough, containing 
about eight gallons, or 1 ^ cubic foot of water. Whenever thi^ 
is repleniftied uilh tolerably pure rain water, it contains its 
fhare of atmospheric air; but in procefs of lime it becomes 
deHcient of oxygen: In tin ee months the whole fuifac^e has 
been covered with a pellicle, and no ox)genous gas vi hat- 
ever was found in the water. It was grown offenflve, but 
lot extremely fo; it had not been contaminated viith any ma* 
♦onal portion of metallic or fulphureous mixtures, or any other 
article to which the efTcQ could be afenbed.® The quantity 
of azotic gas is not materially diminiflied by flagnation, if at 
all. — Thefe circumtfances, not being duly noticed, hare been 
the fource of great diverfity in the refulls of different philofo- 
pliers upon the quantity and qaality of atmofpheiic air in water. 
By article it appearii that atmofphenc air expelled fiom 
water ought to have 38 percent, oxygen ; whereas by this ar- 
ticle air may be expelled from water that llmli contain from 38 
to 0 per cent, of oxygen. The difappearance of oxygenous 
gas in water, I prefume, muil be owing to iome impurities 
rn the water which combine with the oxygen. Fore ram 
water that had flood more than a year in an eartbenwaire bot- 
tie had lod none of its oxygen. 

Why water by 1 1. If water free fiom air be agitated with a fmslll portion 

inoft^oxygjcn**^*** atmofpheric air (as refidaum of fuch 

bom air. air will have proportionally lels oxygen that the original : If 
we take as above, then the refiduum will have only 11 
per cent, oxygen; agreeably to the piinciple eftablilhed iii 
article 4. This circumftance a counts foi the obfervations 
made by Dr. Prieftley, and Mr. William Henry, that water 
abforbs oxygen in preference to azole. 

Difappearancr of ]2. If atallglafs veile), containing a fmall portion of gas 
andef ^ inverted into a deep trough of water, and the gas thus con- 

iiued by the glafs amd the water be bnfkly agitated, it wilt 
gradually dilappear. 

* It was diawn fiom a leaden cifttin. ^ 


n 
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It is a wonder that Dr, Pneftley, iwho feetns to have been 
^ the firft to notice this fad, fliould h^e made any difficulty of 
It ; — the leyfs of gas has cvidentl)^ a mechanical caufe ; the 
agitation divides the air inld an indnite number ot minute 
bubbles, which ma^ be feen pervading th^ whole water ; thefe 
are fuoceffively driven out from under the margin of the glafs 
into the trojgh, and lo ^fcape. 

13. If oldftjgnant water be in the troitgh, in the laft ex-> Old ftagnant 
penment, and almofpheric air be the fubjcd, the cx>genousi '''*^*'* 

gas wilt \ery Toon be almoft wholly extraded, and leave a re* 
iidiium of azotic gas; but it the water be fully impregnated 
with atmorpheric air at the beginning, the refid uary gas cx* 
ainined at any time will be pure atnioipheric air. 

14. If any gas not containing either azotic or oxygenous Agitation of gas 
gas, be agitated over water containing atmofpheric air, the 

refiduum will be found to contain both azotic and oxygenous oxygen and uots 
gas. ™*ture. 

15. Let a quantity of vi ater contain equal portions of any The efcape of 
two or inoie unequally abforbable gales : For in(iance> azotic g®stroni 
gas, oxygenous gas, and carbonic acid gas j thciii let the water tllgVhc VefSrlT 
be boiled oi fubjeded to the air.pump, and it will be found he greater 
lhat unequal portions of the gafea will be expelled. The 

azotic will be the greatefi part, the oxygenous next, and the 
carbonic acid will be the lead. For, the previous impregna* 
tion being Cuch as is due to atmofpheres of the following rc!a« 
live forces nearly ; 

Azotic * - - 21 inch, of mercury. 

Oxygenous * - 9 

Carbonic acid *> ] 

confeqaeiuly, when thofe forces are removed, the refiliency 
lif the azotic gas will be the greatefl, and that of the carbonic 
ftcid the lead ; the last wit! even be fo fmall as not to over* 
come thecohefion of the water without violent agitation. 

Remarks on the Authority qf the preceding Ends. 

In order to give the chain of fads as diflinfi as poffible^ I Remarks oa 
have not hitherto mentioned by whoi^ or in what manner they ^ 
w ere afcertaioed. by dend fluids* 

The fad mentioned in the firft articlq has been long known; 
a doubt, however, remained refpedmg the quantity of air ftill 

Y2 left 
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Remjiki en left in water after ebulUlLn and tiie operation of the alr-purtip* 

arliclesAill, 1 apprehend, have placed thliN. 

V dcnfc fluids, in a cIcanT point of view. 

In determining the quantity of gafcsabforbed, I had the re* 
felt of Mr. Willian^ Henry's experience on the fubje^t before 
fne, an account of which has been publi(li€d in the Phyofopht- 
cal Tranfadions for 1803. By the reciprocal communications 
fince, we have been enabled to briDg the refulls of our ex* 
periments to a near* agreement ; as the quantities he has given 
in his appendix to (hat paper nearly accord with, thofeX have 
ilated in the fecond' article. In my experiments with the lefs 
abforbable gafes, or thofe of the 2d, 3d, and 4Lh clalTes, I 
ufed a phial holding 2700 giains of wateri having a very ac- 
f'urately ground ftopper; in thofe with the more abforbable of 
the fird clafs^ I ufed an eudiometer lube, properly graduated* 
and of aperture fo as to be covered with the end of a finger. 
This was filled with (he gas and a fmail portion expelled by 
introducing a foltd body under water; the quantity being no- 
ticed by the quantity of water that entered on withdrawing 
liiefolid body, the finger was applied to the end and the water 
within agitated; then removing the finger fora moment under 
ivater, un additional quantity of water entered, and the agi- 
tation was repeated till no more water would enter, when the 
quantity and quality of the refiduary gas was examined. In 
fri6l, water could never be made to take its bulk of any gas by 
this procedure ; but ii it look or any other part, and the 
refiduary gas wan pure, then it was inferred that water 
would take its bulk of that gas. The principle was the fame 
in uf.ng the phial; only a frnall quantity of the gas was ad- 
mitied, and (ho agitation was longer* 

There arc two very important fa£ls contained in the fecond 
article. The firfi is* that the quantity of gas abforbed is as 
the denfily or prelfurc. This was difeovered by Mr. William 
HcMiry, before either he or I had formed any theory on the 
iubje^t. 

The other is, that the denfity of the gas in the water has a 
fpecia! relation to that out of (he water* the diflance of the 
(>artlclcs within being always fome multiple of that wkhout: 
Thus, in ihe cafe of carbonic acid, &:c. the di fiance within 
and without is the fame, or the gas within (he water is of the 
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, j5»articles in the water is twice that j^ithout; 

-fee, the diftance is juft tlin e times ^3 great within as without; of gafes 

and in azotic, &c, it is lour times. 1 his fa6t was the rcfult *^*^^*^ fluiJs^ 
oi my uwn enquiry. The tormcr of lhefe, I think, decides 
the effca to be i^echauical ; and the litter feems to point to 
the pfincipic on which the equilibrium is adjutlcd. 

The 1‘aas noticed in#! lie ^t!., 3th and Cth articles, were in- 
vefiigaled a priori iVom the mechanical* bypotliefis, and the 
notion of the diflinfl agency ot elaftic fluids when mixed to- 
gether. The refulls were found entirely to agree with both, 
or as nearly as could be expelled from experiments pf fuch 
nature. 

The ikas mentioned in the 7tb article are of great im- 
portance in a theoretic view ; for, if the quantity of gas ab- 
forbed depend upon mechanical principles; it cannot be af- 
fe6ted by temperature in conlined air, as tlie mechanical cfFeft 
of the external and internal air are alike increafed by heat, 
and the denfity not at all alfedted in thefe circumfti^nces. I 
have tried the experiments in a confiderable variety of tem- 
perature without perceiving any deviation from the principle. 

It delerves further attention. 

If water be, as pointed out by this eflay^ a mere receptacle 
of gafes, it cannot afl^e^ their afBnities: hence what is ob- 
ferved in the 8(Ii article is too obvious to need explanation.— 

And if we find the abforplion of gates to arile not from a che- 
mical but a mechanical t'aufe, it may be expelled that all li- 
quids having an equal fluidity with water, will abforb like por- 
tions of gas. In feveral li<ju*»c! . 1 i . vc tried, no perceptible 
difference has been found; but this deferves further invefti- 
gation. 

After what has been obfenved, it feems unneceflkry to add 
any explanation of the 1 0th and following articles. 

77ieo;y of the Ahfnfilon of Gafes hy JVater, ifC^ 

• From the fads developed in the preceding articles, the fol- 
lowing theory of the abibrplion of gafes by water feems dc- 
duclble, 

1. All gafes that enter into water and other liquids by means 
of preflure, and are wholly difengaged again by the removal 
of that pireffure, are Mtchankalfy mixed vrith the liquid^ and 
apt ohemk^y combined with it# 


^.'Gafia 
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Kcftiarks on 2. Gafes fo mixed willi|watcry &c. retain their elafiicily 
of }!^e 5 power ainongfil their own particles^ juJt the tamo 

by denfc fluids, in the water as out of it, the interveninf^ water having no 
other influence in thisrclpe^ than a mere vacuum. 

3. Eich gas is retained in water by the ^refllure of gas of 
its own kind incumbent on its furface abflra^edly confitiered, 
no other gas with which it may be mixed having any perma- 
nent influence in ihis^refpeijf, 

4. When water has ablorbed its bulk of carbonic acid gas, 
&c, the gas does not prefs on the water at all, but prefTes on 
the containing velTel juft as if no water were in. When 
water has ablorbed its proper quantity of oxygenous gas, &c. 
that is, of its bulk, the exterior gas prelles on the furface 
of the water with of its force, and on the internal gas with 

of its force, which force prclTes upon the containing vefTel, 
and not on the water. With azotic and hydrogenous gas the 
proportions are and rcrpe6tively. When water con* 
tains no gas, its furface murt fiipport the whole prefTureof any 
gas admitted to it^ til! the gas hasj, in part, forced its way inta 
the water, 

5, A particle of gas preffing on the furface of water is ana- 
logous to a Tingle (hot prelling upon the fummit of a fquare 
pile of them. As the fliot dinribules its preflTure equally 
amongfl all the individiiabs forming the iowefl itratum of tho 
pile. To the particle of gas diflributes its prcrlVure equally amongfb 
every focceffive horizontal Aratum of particles of water down, 
wards till it reaches the fpluTe of influence of another particle 
of ga«. For inAance ; let any gas prefs with a given force on 
the furface of water, and let the diAance of the particles of 
gas from each other be to thofe of water as 10 to 1 ; then each 
particle of gas mu A divide its fo{ce equally among A iOO parti- 
cles of water, as follows:*— It exerts its immediate force upon 
4 particles of water; thgfe 4 prefs upon 9, the 9 upon J6, 
and fo on according to the order of fquare numbers^ till 100 
particles of water have the force diAribiited amongA them ; 
and in the fame Aratum each fquare of iOO, having its incam*i 
bent particle of gas, the* water below this Aratom is uniformly 
prefled by the gas, and confequently has not its equilibrium 
diAurbed by that preflTure, 

6, When water has abforbed of its bulk of any gas, the 
Aratum of gas on (he furface ot the water pre(Sia»with of 
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its force on Ihe water, in the manner pointed out in the laft Remarks on 

article^ and with lyOt* its force on«lJ)e nppermofl flratum of 

gas in the water; Tiie diHan^c of the two Hrata of gas mull by denfe ftuids» 

be nearly 27 tiroes i!)e dillance of the particles in the incum- 

bent atmofphcre, and 9 limes the diftan^e of the particles in 

the \%iater. Thls^coinparuiivelv great diftance of the inner 

and outer atmofphere arilcs fn>ni the great repulfive power of 

ihe latter, on account iu (uperior denOt)', or its prefenting 

9 particles of fiirface to the other 1. When is abCorbed^ 

Ihe diftance of the alraofpheres becomes <5 ^ times the diftance 
of two particles in the outer, or 16 times that of the inner* 

The annexed views of perpendicular and horizontal flrata of 
gas in and out of W'alci, w»ill fufficiently iiluftrate thefe po- 
iStions. 

7. An equilibrium between the outer and inner atroofpheres 
can be cftabliflied in no other rircumflance than that of the dif- 
tance of the particles of one almolphere being the fame or 
fome multiple of that of the other; and it is probable the mul- 
tiple cannot be more than 4* For in this cale the diftance of 
the inner and outer atmofpheres is fueb as to make the per- 
pendicular lorcc of ^ach particle of the former on thofe parti- 
cles of the latter that arc immediately fubje^l to its inftuence, 
phyfically fpeaking, equal; and the fame may be obferved of 
the foiail lateral force. 

8. The grealeft diftjcully attending the mechanical hypo- 
tbeiis, arifes from ditferent gafes obierving different laws. — 

Why does water not admit its bulk of every kind of gas alike ? 

This queftion 1 have duly confidered, and though I am not 
yet able to fatisfy myfeli completely^ I am nearly perfuaded 
that ihe circumftance depends upon the weight and number of 
the ultimate particles of ll>e feveral gafes: thofe whofe par- 
ticles are lightefl and ftngle being leaft abforbable, and the 
others more, according as they increafe in weight and com- 
plexity.* An enfiutry into the relatiye weights of the ulti- 
mate particles of bodks, is a fubjed, as far as I know, e»- 
lirely new : I have lately been profecuting this enquiry with 
remarkable fuccefs* The principle cannot be entered upon in 
this paper; but I fliall juft fubjoin the refulis, at &r as they 
.ppctf to be alcerlained by my experiiBent$« 

* . Suljfe^uuit expctiencc reoden this conjecture left jprobaUc. 
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the Table of the relative iveigl^ts of the ultimate particles of gajeous 
and other bodies. 

Hydrogen 1 


Azole - ^ • - 

- 

4.2 

Carbon • • . - 

1, 

^.3 

Ammonia - . - - 

• 

3.2 

Oxygen . - * - 

\ 

5.5 

Water - - 

- 

6.5 

Pliolphorus - - - . 


7.2 

Phofphu retied hydrogen 

- 

S.2 

Nitrous gas - • • 

- 

9.3 

£thcr - - « . . 


9.6 

Gafeous oxide of caibon 

. 

9.8 

Nitrous oxide . - - 

- 

13.7 

Sulphur - . • - 


14.4 

Nitric acid - - , • 

- 

J.5.2 

Sulphuretted hydrogen 


15.4 

Carbonic acid . . - 

• 

15. 3 

Alcohol - . - 

- 

15,1 

Sulphureous acid • - - 

. 

19.9 

Sulphuric acid • - • 

* 

25. b 

Carburetted hydrogen from flagnatcd water 

6.3 

Olc/iant gas . • - - 

- 

5.3 


VI. 


On the fippofed fafcinating Foxier (f the Rattlesnake. IVith a 
remarkable Indian Tradition upon ivhich it is probable the 
€a?'ly European Settlers founded their popular Talts^ Frota 
the Philadelphia Medical and Phifical Journal, Benjamin 

Smith Barton, M.D. 


j^LMOST all ami^iibious animals (fays Profeflbr EabnciitsJ . 
the tortoife excepted, live by preying upon other animals. 
But being dcftitiile of ilrength and fwiflnefs, nature* baa 
given, ai leaft to fome of them (according to the teflimony of 
many and creditable writers,) the peculiar faculty of forcing 
other animals to throw themfelves into their open jaws. Ka|m, 
the Swede, and the American Smith Barton, of the 

Araericaifv 
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^American ferpcnts, that if (hey fix their fiery, glaring eyes 
upon any animal, fuch as a fquirrel, or a bird, ivilhin a certain 
diflance, they entirely lofe the power of elcaping, but lliiowr 
thcmfelveSj flowly, irrefiftibly, into the extended jaws of 
the (hake. And if any thing diilurbs Ihe fnake, lo that it 
withdraws its eyes bat for one moment, they etcape with the 
utmoft precipitation. ^ 

^ We obferve (continues this learned i^atnralifi) fomething 
fimilar to (his in our common, tardy, thick, and fat toads, 
which frequently fit under little fiones and bufiies, having 
(heir mouths wide open, into which flies, bees, and other 
infers, are drawn in the fame manner. All the theories 
that have hitherto been offered lo explain Ihcfe appearances 
appear lo me both unnatural and improbable. Indeed, 1 can- 
not but doubt the reality of the fad itfelf, until we fliall re- 
ceive further obfervations and difeoveries relative to tU 

J. C. Fa BIUCII, 3fCm 
lieJhUate Natur^HiJlorifchev Forlejutigen, 
p. 267, 2()B. KUl: 1804. 

It will be evident to any one, who has perufed* with at- Annotation )»f 
tenlion, my two publications ♦ on the fuppbfed fafeinating * ^ ** 

faculty of (he rattle-fnake, and other American ferpents, (hat 
JMr. Fabricius has by no means fully comprehended my pecu- 
liar theory. I have not adopted the hypoibefis of the very 
refpedable Kalm, with whofe name mine is mentioned by 
the Danifli Profcflbr. On Ihe contrary, f have endeavoured 
to ihow, and I flatter myfelf that I have very falisladlorily ^ 

Ibown, that there is no folid foundation for the vulgari and 
very generally-received opinion, that ferpents are endued 
with the faculty of fafeinating, or charm jng, other animals. 

B. S. 

The following very curious tradition of fomeof our Indians, Ntrmite. 
relative to ferpents, h worthy of publication in this place. 

A part of the tradition has already been poblifhed in my 

* A Memoir concerning the Fafcinating Faculty which has been 
aferibed to the Rattle-fnake, and other American Serpents. Phi- 
ladelphia : 1796. — Supplement to a Memoir, &c. Philadelphia, 

)£00,-«*Orj>lee Philof. Journal, Vols. VII. and VlII. 
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Supplement to a Memoir concerning the Fafeinating Faci^U^ 
xvhich has been aferibed to the Rattle-JiiakCt and other Ameriem ^ 
6'erptnts, 

* Having queflioned Indians, a number of times^ with 
rer))e6t (o fnakes having the power of charfi(U0g^ and alwajrs 
being anfwertd in the negative^ I was at Ibngth defiretf (fay^s 
my friend, Mr. John Heckewelder) (o give the rcafon the 
white people had for believing fuc^i a thing, which *^ 0 ^ # 
Thf rattlc-fn»k« being fatisfa^ory, Pemaholend * declared : ** The raltle-fnakc'^ 
ty' crafe^n?*^ obtains its food merely by flynefs, and a perfevering patience. 
gujiMi, It knoweth as well where to watch for its prey as a cat does, 
and fuccecds as well. It has, and retains its hunting grounds. 

In fpring, when the warm weather feU in, and the woods 
tecnj alive with the fmaller animals, it leaves its den. It will 
crofs a river, and go a mile and further from its den, to the 
place it intends to fpend the fummer; and in fall, when all 
the young animals bred this feafon arc become ilrong and 
adive, fo that they are no more fo eafily overtaken or caught. 

It dire6ls its courfe back again, to its den, the fame as a 
hunter does to his camp. 

JrJiin traiiiion, The white- people/^ continued Pemaholend, probably 
have taken the idea of this fnake having the power of charm- 
ing from a tradition of ours (llie Indians) which our fore- - 
fathers have handed down to us, from many hundred years 
back, and long before ever the white people came into this 
country. Then (they tell os) there ms foch a fnake, and a 
rattle-fiiake too, but then there was only this one fnake which 
had this power, and he was afterwards deilroyed ; and fince 
“ that time it hath never been faid that any other of the kind 

had made its appearance.^’ 

American native ‘ At my requeA, Peroaliolcnd related the tradition, and in 
following words. ** Our forefathers have told us, that 
at a finall lake, or large pond, not a great dillancc from where, 
as is believed, now the great city ^uequeniku (Philadelphia) 
is built, there dwelt a rattle-fnake, whofe length ajod thick* 
nefs exceeded that of the thickeft and longeil tree in the 
woods. This fnake was very deilrudlive, not only in deftroy- 
ing fo much game, but in devouring fo many Indians : for 
when he was hungry,, he only looked round, and whatever he 


* An aged and much rerpeAedDelawm*IndiaAr 

^ faw, 
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. faw, whether Indian^ deer, turkey, or even geefe flylngt he 
duly held his head that way, opening bis moulh wide, and ^ 
drawing breath in the manner we do, and nothing could pre- 
vent foch living creature entering his jaws. It is even laid, 
that a whole floc^ of geefe, fl)iing atm*^ great clidance^ have 
been drawn into his mouth, at one time ; * and it was well 
known among the Indians, that of all the hunters or travel- 
Silers, who palled that way, very few efcaped him. 

The Indians well knew when he was hungry, for then he 
grew angry, and blew with his mouth, which founded like 
thunder: for his breath was fo powerful, that all the trees, 
however large, would bend, and even fomelimes break down 
before him. There being no profpefl of ever killing him with 
arrows, on account of the barrennefs of the land far round 
the lake, into which he would always retire, after fali^fving 
his hunger, a great council of the nation w'as called together, 
and the quetlion put, IViusre arc the Mannittoes of the nation ?. 

Arc they no more f Shall the vfhole of the nation be defiroyei by a 

Manniito-Snake f At length, two young men, endowed with 

Mannittoie pouers^ offered their fervices, and declared, that 

uulefs (he Mannittoie power of the fnake exc^eeded theirs, 

they (hould fucceed ; but they would, at all events, make an 

attempt. They then bid farewell to the aflTeinbly and their 

friends, dived into the river, from whence they proceeded 

under the neater to a place oppotite the Menntippeek (lake, 

or large pond) where this fnake dwelt. They made an opening 

under ground, from the river to the centre of the pond, by 

which the pond was drained, and became perteclly dry, . , 

After returning again, the fame way they had come, they 

foiled the fnake in great uneafinefs, and on dry ground. 

Taking then the advantage of the dry weather, and the grafs 
far ?tround the fnake being dry, they fel fire to the grafs, at a 
dif^ancei and around the fnake, by which means he was burnt 

- ' ^ It is curiouSf at leafi, to compare this part of the Indian tra- 

' dition with what MetradoniS| as cited by Pliny, relates of certain 
Afiatfc ferpents, Theft, he fays, by means of their breath, at- 
tra^ed birds, however high they were, or however quick their 
' flight. Metrodorus, circa Rhyndacum amnem in Ponto, ut 
fupcrvolantes quamvis alte pernicicerque, aliteg hauftu raptas ab«> 

, forbeant/*^ Flin« Hift* Nati 1U>« Tiii» cap. 14. 

to 
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American native* fo deaflu * Thus (continued Pemahoicnd) was the nionficf . 
ratdc-fn"akc?^^^ by two mannitto men of the nation: for, you muft 
know, in Ihofe days, \vc had fuc h men among us, who could 
Jive as well in Ihe water as on land/' 

'Converfnig oneVtky wjlh a Monfy (^vanced in years) 
on ancient times, on the migration of the Indians, &c/he, in 
order to convince me (fays Mr. Heckewelder) what the 
Indians once werci mentioned the killing of the big fnakc, ^ 
the hillory of which, according to his relation, differing only 
in the following points : 

'' a: He did not think it had been a rait1e»fnake, but under- 
flood the old men, from whom he had lieard it fo often re- 
lated (when he was young), that it wa$ a fnake of a peculiar 
kind, and had feet ; and that never Hncc had a (nakc of this 
kind appeared : 

h. That lie was not furc as to the place where this fnake 
kept ; believed it had been higher up the country, and kept 
in a wide and deep place of the river, and in the country 
of the Munfees (or Minfy) and was killed by a Mannitto 
Munfee: 

'' c. That after thenafion had met in council, and the above 
quenions put, n Munfee man of no character, nor feemingly 
of any confequcnce to the nation, faid and declared, that he 
had Afanniitoic Poxvrn; could and would deftroy the monfter, 
preferibing the ceremonies the aflembly were to obfei ve during 
the expedition. That ho then made a very flrong arrow, or 
fpear, (harp at both ends; and being equipped, took (cave 
of the affembly — plunged into the river, and dived under 
water, until he arrived within a fmall diflance of the place 
where the fnake lay, or floated, balking in the fun. Merc 
he afeended to the furface,^ and calling out to the fnake to 
receive him, he.opencd his mouth wide, and drew him in, 
when, however, in an inftant, the fnake was dabbed by him 
through both his Tides, with the fpear, which wounded him 
fo deadly, that he gave a whir), aad being under great pain, * 
difeharged his excrements, and with (he fame this hcro» who 

* Even this part of the Indian tradition feems to be borrowed 
from the old world. See a curious relation of the capture of an 
enormous Tcrpeni in Tfic Life of SeiAos, as taktn from prr^alte min 
'';oirs ff the Fgyjtttms, Vol. i. p, 125— U7. k.ondoi\^ 1737. 

ihem^ 
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then fwam again to (liore, announcing his vid^ory, and con^ 
gratulating the aiTeaibly on ihe deliverance of the nation* 

Thus (continued iJie old Munfee) were the Indians of thofe 
days A^auniUoes, Nothing could ’refift them. I'licy knew 
nothing of drowning. Our firfl Parents have fprung from the 

bottom of a lake^* 

# 

— — — ■ — ■ " ■ - — i 

VII. 

Drjhription of a Property of Caoutchouc , or Indian Rubber ; 
iVitk fomt Rrjlvvtlom on the Cmifc of the RUiJuaip o/' this 
Subjlance. In a Letter to Dr, IloLMt:.*^ 

S I K, Afiddlejkaiv, near Kendal^ Noi\ 26 *, 1 802 * 


JL H£ fubflance called Caoutchouc, or Indian Rubber, poi* 
felTes a lingular property; which, 1 believe, has never been 
taken notice of in print, at lead by any Engtilli writer; the 
preCent letter contains my experiments and refiedions on the 
iubjccl; and iliould (hoy appear to deferve the attention of 
your philofophical friends, 1 am certain you wdli take the 
trouble of communicating the paper to the Literary and Pin- 
iotophical iSociely of Mauchetlcr. 

Ttie property I am about to deferibe depends on the lempe- Caoutchouc 
raiiire of the Caoutdiouc, which is ulod in the experiment; piiajjt 
ior heat increafes the pliancy of the fubllance, and cold, on ’ 
tin: c ontrary, renders it more rigid : fo that when a llip of this 
relin has been futheientiy warmed, it may be extended to more 
than twice its natural length, by a moderate turce applied to 
its exlremitfesS, after which tl will recover its original dimen*^ 

(Ions in a moment, provided one of the ends ot it be let go 
as Toon as it has been (Uctciied. This difpotiiiun of the Tub- 
fiance may be produced by a degree uf temperature Icfs than 
the heat of the blood; il is therefore necelfary la piepare a 
flip of it, by deeping it for a few minutes in warm water. 

Of by holdhig it fomewhat longer in the fill; either of thefe 
precautions makes the refill pliant, and fits it for the ex- 
riment; which is perioimed in the luilowing manner. 


•if Manchester Mem. N. S. VJ. 1. 


I made 
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ana left denfe. I made a piece of Caoutchouc a little heavier than an equal 
bulk of water> the temperature of which was 45 degrees^ 
the veflbl containing the refin and water was then placed on 
the fire; and when the ctmtents of it were heated to 1 30 
degrees, the Caoutchouc floated on the furiace. 

Hold one end of the flipj thus prepared^ between 
mg out* anrilot thumb and fore-finger of each band ; bring the middle of 
conuaftion, the piece into flight conta6l with the edjjes ot* the lips ; * taking 
care to keep it firai^il at the lime, but not to firclch it much 
beyond its natural length t after taking thefe preparatory Aeps» 
extend the flip fuddenly ; and you will immediately perceive 
a Icnfationof warmth in that part of the mouth which toodies 
it, ariling from an augtnentaiion of temperature in tbeCaOuU 
diouc : for this refin evidently grows warmer the further it is 
extended ; and the edges of the lips poflefs a high degree of 
fenfibility, which enables them todifeover thefe changes with 
greater lacility than other parts of the body. The increafe of 
lemperaturci which is perceived iipoi extending a piece of 
Caoutcboucj may be defiroyed in an infiant, by permtUipg 
the (lip to contrad again ; which it will do quickly by virtue 
of its own fpriiig, as oft as tlie ftretching forth ceafes to ad as 
toon as it has been tuHy exerted* Perhaps it will be faid, 
that tiie preceding experiment is conducted in a negligent 
manner; that a perfon, who withes for accuracy, will not 
truft his own feiile of feeling in inquiries of this defcription, 
but will contrive to employ a thermometer in the bufiirefs* 
Should tlie objedion be fiarted, the enfwer to it Is obvious ; for ^ 
the experiment in its prefent (late demonfirates the reality of 
a lingular fad ; by convincing that fenfe, which is the only 
dired judge in the cafe, that the tem|ierature of a piece of 
Caoutchouc may be changed, by compelling it to change its 
dinienfions. The ufc of a thermometer determines the rela*- 
tivo magnitudes of ihele variations, by referring the quefiicMi' 
of temperature to the eye ; experiments of this fort are there- 
fore of a mathematical nature, and afford a kind of know#^ 
ledge with which we have nothing to do at prefent; for we* 
are not inquiring after proportions, but endeavouring to efla- 

* This effed was fir/l noticed in 1784, at Mr. Kirwan's meetings 
ill Newman ftreer, and Dr. Crawford afciibed it to change of 
capacity limiltr to what be fuppofed to take place in a nail by 
hammeriiig.— N. , ’ v. 

llifii 
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X bl|(h the certainty of a fad, which may affifl: in difcovcrlng 
'the reafon of the uncommon eladtcity obfervable in CaouU 
chouc. My eflay or letter appears to be fanning into a long 
digretlion; ihc fubgeft mart therefore be refamed, and it will 
not be improper to piemifo the following (imple experiment, 
in the jirefent ftate^ot the inquiry ; becaute it feems capable 
of aflfording no incontiderable degiee ot in fight into the 
plan which nature purfSes in producing the phenomenon in 
quefiioiu * 

Exp, 2. Jf one end of a flip of Caoutchouc be taftened to Cnutchom 
a rod of metal or wood, and a weight be Axed to the oilier flipfcht# 

extremity, in order l*i keep it in a vortical jiohlion ; the he^ 

rnong wmI be found to become flioiter with heat and longer hy coM* 
with cold. The procelTes of healing, cooling, and meafunng 
bodies are fo well known, that I need not enter into the mi- 
nuter parts of the oxpenment ; it will be proper, however, 
to add, that an increah* of temperature dimlnifhes the fpo- 
cifk gravity of the Indian Rubber, and a lof^ of licat occa- 
fiotrs a contrary etTefl in it ; sl\1 have proved experimentalli. 

The knowledge of the latter lad leads me to conclude, jjv 
patently on rcafonable ground that the pores or inter dices 
of Caoutchouc are enlarged by heat, and ciiminilbed by cold; 
fonlequenti) when a flip of lliis iubflance which remains ex^ 
tended by a weight, or the application of force, happens to 
contrad from an acceflTon of temperature, the capacity ot 
Its pores, taken feparately or colledively, is augmented by 
the cliange that lakes place in the figure of the thong. Now ^ 

if the exiflence of caloric be admitted, it v\ill follow tiom this funftj* , 
the piccediiig argument'!, that the phenomenon under con- • 
fideration is occafloneil by the aUernate abloi ption and cmiflion arc by w-: ‘ 
of the calorific fluid, in the fame manner that ropes, the 
Jjitades of Foci, as well as man) more bodies, are obliged to 
Gontfad and extend ihern (elves, by the alteriute abforption 
and emif&on of water.-— You will perceive by the tenour of 
the foregoing obfervaiions, tint my theory of this cale of 
feMlictty IS pertedly mechanical ; in fad, the explanation of 
If depei^s upon the mutual attradion of Caloric and Caoul- 
, -^bouej the former of whu h penetrates the latter, and pei vadcs 
every part of it with t!ie greateft cafe and expedition ; by 
which the refin is compelled to accommodate its porcb to that 
portion of Calorific fluid which is due to lU whole mafs^ 

at 
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tliat Us esj^icUy 
way be mecha- 
nUaliy altered 
and the caloric 
ciciuded^ &c. 


Over ft retched 
Caoutchouc 
docs not com- 
pleicly recover 
in the 

cold j but heat 
icftores its clal' 
iicity : 


whence iljt 
VatUie of its 
C'jiiieity is dc- 


af any particular de|;rec of temperature. In order to apply ^ 
the Idil remark to jtbe phenomenon under contideratiou i pi^f 
obferve^ ihs^t if a force be exerted on a piece, of Caoutchouc 
to alter the d)menfioiis of its poreS| ibe ^tMUtttal atira£lion 
mentioned above will refift the effort, ^ut the eafe with^ 
which this fubftanc^ may be made to drai^e ifa figtire^ and 
the retra£lilc power wliich it potTelfes on thife occ^fions# 
fhew that its con diluent particles mbve freely amongd them** 
felves: but where' there is motion, there is void fpace; cosi^ 
iequently Caoutciiouc abounds with innumerable pores or in« 
ter dices, (he magnitudes of which are variable, het^ufe the 
fpeciftc gravity of the redn becomes lefs with beat, and greater 
with cold. Now if the dimentions of the pores in a. piece 
of Caoutchouc can be iedened, without taking away part of 
the matter , of heal, which it contains at the time; this new 
arrangement in the internal drudurc of the dip will leden 
its capacity for tlie matter of heat, and conl'equenlly augment 
Us temperature. But the warmth of fucii a dip is increafed 
by ftretching it, according to the fird experiment ; the pores 
of it are therefore climinilhed : and theetibrt, which it exi^rts 
at tlic timOf arifes from the mutual attraction of the Caout- 
chouc and Caloric ; which attraQion caufes an endeavour to 
enlarge ^hc interUiccs of the former for the reception of the 
latter ; hence it happens that the thong contrails longitu** 
dinally, according to the fecund experiment, and the re» 
dundaut caloric abforbed in the courfe of this operation, 
which again • reduces the temperature. The preceding ex/ 
planalion agrees very well with the phenomenon, as it is dated 
in the beginning of this letter; and the theory receives ad- 
ditional conlumalion from the following fads. 

a. 11 a ihoiig of Caoutchouc be dretched ip Water 
warmer than itlelt, it retains its elallicity unimpalredv| pn the 
contrary, if the experiment be made in water colder 
ieir, iL lofes part of its rctra6lde power, being unal|^.^lo 
recover lU former figure; but let tlie (bong be placcdL^ll^iyil^ 
water, while iL reniams extended for want of fpriij 
ihU heal will immediately make it contl^fi 
toregoing circumlbnces may be coufidcred as pfjfkving, idiaV 
the oladicily of Caoutchouc is not a conftttiitionai quality of 
the lubdance, but a contingent effect, arifing from the lofs 
of equilibrium between tbd portion of caloric,* which the 

' fefin 
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r^Cri happens to contain at any moment, and its capacity to 
that fluid at the fame intlant. The obje^ of the 
prefent letter is to demontlrate^ that the faculty of this body 
to abforb the calorific principle, may be telTened, by forcibly 
dtminifhing the magnitudes of its pore^; and this cfTential 
point />f the iheor^ may be confirmed by experiment : for 
the fpecific gravity of a Hip of Caoutchouc is increafed, by 
keeping it extended, wfiilc it is weighed in water. 

' JOIINT GOUGH. 


Vlil. 


Ohjirvations on the training of Pagilijli, IVrefilcrs, Jockic^, and 
others, who give ihanftlves up to Athletic Exereij'es; with fnme 
Slueries for difcoxcring the Pi inciples thereof, and the Proceji 
qf training Running Uorfes^ 4*^. with a View of ajeertaining 
whellter the fame can furnijh any Hints ftrviceable to the Human 
Species, * 

Professional men are ready to acknowledge, thalpre- General con- 
vention is belter than cure; and the beft informed ingenuouily 
admit, that organic dileafes, once confirmed, are beyond the *^*^*'”*'' 
reach of their art. organic difeafes generally proceed from 
flow and gradual changes, they may certainly be prevented 
by tciripeiancc and labour; by activity of body, and content- 
nieiit of mind. In regard to the common meta'pli) fical ex- 
preflions, of the exliaufling of the excilubiitly ; of the 
wearing of the parts; of the attrition of our fluid.s, in circu- 
lation, againlt ttie lolids; of the abraAon of the folids by fric- 


' • Th^ fubfequent queries and obfervations have been circulated 
Sir John Sinclair, with a view to obtain infoiin.ition concern- 
ing the eflnefb of diet and exercil'e on the human frame, from a 
cMk jqf pradtical experhnentalifts, whom the pride of fcience has 
tii^ierto overlooked* The philofophical manner in which this branch 
•af diAatic medicine is here confidcred, appears to render it a At 
:>h}eR for infertion in a Journal conduced on the plan of the pre- 
leAt* In promoting the circulation of this paper, we have no 
doubt tint we are coinciding with the plan of the author, by ex- 
tending his^ means of informations Any communications tending 
to throw funk^jT light on the fubje^, will be acceptable. W. N. 

^VoL. April, 1806 . Z tion ; 
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tHJii; of the debility produced b/ the mod natural powers 
fiipporting IHby namely* the wafte of fubdance created ‘ 
that exercife and labour* for which we feem peculiarly def« 
lined,”— all thefe expreflions arc exiremely fafpicious* The 
fpecula(or is always to be furpe^ed* tvhen» foTfakinj^ ptain di* 
red tadls, he involves his want of meaning; and confoious tg* 
norance, in learned wordS| or metaphor. 

It is ufuaily flip- Thefe metaphorical exprefTions ha^e originated in. a per- 

b6nes, cartilages, mufcles, and other (olid 
paits are perma- parts, being once formed, are permanent, becaufetbc identity 
irTfucccflivSy individual is permanent ; and that being Onee-, formed, 

replaced, like and always retaining one fhape, their aftuai component parts 
theilaidii. continue the fame. Nothing in philofophy is farther 

from the truth. Tliere are experiments to demonftrale^ that 
every part and particle of the firmefl bones, is fucceifively 
abforbed and depofited again*. The folids of the body, 
wliatever their form or texture, are inccfTnntly renewed. The 
Whole body is a perpetual fecretion, and the bones and their 
ligaments, the mufetes and their tendons, all (he finer and all 
the more flexible parts of the body, are as continually renewed, 
and as jiroperly a fecretion, as the faliva that flows from the 
mouth, or the moiflure that bedews the furface. The health 
of all the parts, and their foundnefs of ftru6liire, depends on 
this perpetual abforption^ and perpetual renovation ; and ex- 
ercife, by promoting at once abforption and fecretion, pro- 
motes life, without harrying it; renovates all the parts and 
organs, and preferves them apt and fit for every office. 

K.itixion IS a Nutrition belongs not to the fiomach alone, which but pre- 
f piucrh. food, and converts it into chyle, but to the veflels 

by which it is circulated, and appropriated to the nutrition of 
parts, which of courfe is performed by every petty attcry of 
the body. 

Many gfr.flial In nothing fiiould we be more anxioufly care&I, thaHs in 
and d*n«erouf. lulcs, which mufl affect the health of ihiMrihQdA; 

and whenever we proceed on do6lrines, unfupported by fK9« 

1 ' 

^ This has been afeertained by giving madder tagrowtng amtfkilsi 
cfpecially pigs and fowls, among their food. It is found that tk^^ 
vuaddei* tinges tlic bones, layer after layer, with a red' colour} and 
by the iieepnefs of the tinge,' deinonfiraces the fucce&on in which 
the p;trcicles of the bone are abforbed and depofited. This i$, I 
h( lievr, the concluilon which phyfiologliU have 

wherever 
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wherever we divert inanki^ from tbofe amufementa and la- 
bbuta to which nature excites us, we Should proceed with 
particular caution. We read in books, that life and the body 
are but as a given quantity of living energy and living ina« 
terials, to be expended and ufed with diferetion and economy ; 
and tisat the funci of excitability, which is born with the child, 
is expended towards Ih^i; clofe of life. The do6lrine of abra- 
iion alfo intimates, (hat our fotids arc perpetually wading, and 
tliat it is by the diminution of moidurc, — the aridity of folids, 
the (cantinefs of fluids, and the flow induration of (he folid 
parts; that th^ body becomes Atrunk, emaciated, Aiff, and 
tnotlonlefs, before it links into the grave. And, raAi as the Tlie doctrine ef 

dolEtrine feems, it lias been boldly alferted, that ** to live with . 

as little food, and as little exerclfe as polfible, is the fared been abfurdly 
means to preferve the body, and to live long/* To live with W**®^*i 

as little food, and as little exercife as poAible, would make 

a man little better than a mere grafshopper. A roan living 
thm;, would be a voluntary prifoner, wan, coloujlefs, AeAi* 
lefs, bloodlefs, liaving- no fpeculation in his eyes, no marrow 
in his bones; his complexion would declare him what he was. 

This fyAem prai^ifed, either in infancy, in the prime of man* 
hood, or in the decline of life, would abridge it. Afcetics 
are a proof, not of the length of life, which temperance in* 
fures, but of the premature old age which abAinence brings 
upon us. The Iqualid look, the hollow cheek, the matted 
hair, the emaciated body, only prove how much, by fuch cri- 
minal felt-denial, the body fuA'ers, with but little proAt to the 
powers of the mind. Let us then take care that our pbilo** 
fophy be not too feverc ; for men may run into real danger, 
if we lake from them every fair indulgence, or divert them 
from following the ditlates of nature. The faireA livers, wlio 
hav^ not abufed, but have cMijoycd their Arength and health, 
have in general enjoyed them longeA. 

g ere are habits which feem to be natural to, and congenial Natural habits af 
the feveral periods of life. The child Aiould merely ‘ 

.fieep, and vegetate. Tiie boy Aiould ramble wild and 
lArained, little oppreAed with talks or Audies, and non- 
iAied with abundance of Ample fxmd. The youth Aiould be 
emperale, fober, a6IIve. I'he old man quiet, fedate, felf-^ 

"ndulgent; ^Aiould have long Aeep, delicate food, rich winest 
5hd agreeable temperature ; little labour, and a cheerful mind. 

Z 2 Nature 
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Confideratiflns 
refpedting the 
fundions of tl 
ikin 


— anj the In* 


The lungs and 
theit oflice. 
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Nature affigns us vigour, fpirU^^nterprife, and forefight In 
the early part of fife, to treafur^ up the need fill indulgeoees 
for age. Parents are careful of- our firtl infancy ; we ourfetves 
ought to provide for our latter childhood. 

The mod intelligent profellional men have an opinion con* 
cerning the funflions of the tkin, confonant with that* of the 
^ vulgar; and more refined, only from, their atfigning a general 
caufe for thofe effedls, of which all of us are confetous^ The 
ikin is not regarded merely as an organ of fccretion, defiined 
for draining off fiiperfiuous motfiure, or faline particles, from 
the general tnafs of fluids, but as a furfacc of more adtive cir* 
culation, which folicits the blood to the very extremities of the 
vcffels, and thus contributes to fupport and complete the cir- 
culation of the blood, and to nouritli the parts within. The 
Ikin is regarded as connected, in a peculiar manner, with all 
the parts of the cellular fiibfiance, interpofed betwixt the 
mufcles, and involving tlie blood veflels. The fiate of the (kin 
indicates the condition of that cellular fubfiance, whofe pflice 
it is to conduct the blood-velTels to all parts, cfpecially to ^the 
mufcular flefli, and to nouriih the parts; and while the circu- 
lation of the (kin is lively and aclivc, that of the Involved 
• parts can never flag. The condition of the bowels, and of 
the Ikin, are the firtl and mofl natural points for the phyfician 
to attend to. It is by regulating thefe, that he regulates the 
pulfe; by flimulating or foolhing them, that be raifes or dc- 
prell'es the vital adions; and it is matter of common obferva*# 
lion, (hat in animats, a good ikin is the criterion of health, and 
the drynefs of (he ikin, tiie forming of fcabs or eruptions upon, 
it, and the clapping of the hair, (as it is called by thofe wht» 
have the care of (lock), are the firfi and furcll figns of ap» 
proach'mg difeafe. 

Next to the free ciiculation of the blood through alt the 
body, terminating in the furfacc, that of the free trabfit of 
the blood through the lungs, is elfcntial to health, . . 

The oxydation or chemical change produced^ by air 
the blood, is eflential to its vital properties. A free and {low ^ 
erful refpiration is moil efientiai to a frefii colour of the fajpe 
to lively fpirits, and cheerful feelings, and to (he healthy and ' 
vigorous anions of the body. ** It is my breathing hour of 
the day/^ fays Hamlet to Ofric. It is a princely^ thing to fet 
apart hours for exercifes; and there is. tittle doid^t, that if tfU 

thofe 



313 


ifcofc, who linger aw^ay tffer^fTours in luxurious and indolent 

• rdaxalions were to aflignl^Kgalar portion of their time to 
the hardy and manly exer^cs of walking, riding, fencing, 

&c. and would take their breathing hour, they would breathe 
long and well. 

Thefe refleflio^s naturally artfe upon Oonfidcring the almofl The art of train# 
incr^ible perfeflion, to which thofe, whofe profeffion it is to athletic^xeicifcs 
train men to athletic (ncercii'es, have brought their refpedtive is wonderfully 
^rts. By certain procefles, they inipiiH)ve the breath, the 
flrength, and the courage of thofe they take in hand, lb as to 
enable them to run thirty, or walk a hundred miles, in a given 
fpace of time 5 to excel in wrefiling ; or to challenge a pro- 
felTed boxer. Would it not then be a moll important addition 
to the fafts we already know concerning the means of im- 
proving ftrenglh, and enfuring long life, if authentic inform 
mation could be procured from thofe diilricts where athletic 
exercifes prevail, what are efleemed the beft and fureft pro- 
cefTes for training men for foot-races, trials of flrength in 
wreftling or boxing matches, or for raifing the flrength and 
courage of game-cocks, or improving the wind, flrength, and 
fpeed of running horfes to their hlghefl pitch, ^ 

Thofe who give Ihemfclves out as fkilful in this art, attend Some account 
to the date of the bowels, the Ikin, and the lungs. They ufe nicthods, 
fuch means as reduce the cellular or fatty fubflance, and in- 
vigorate the mufcular fibres, W^hen they lake a man in train- 
ing for any feat of this kind, he is not oiled and fuppled as 
ihe^ancient athletics were; for as their common modes of life 
were hardy and a6live, they needed no other preparation : 
but he is fweated, purged, and dieted, and then put upon trial. 

He is purged wilh very draflic })urgcs, to reduce his groffnefs. 

He 18 made to walk out under a load of clothes ; his walks are 
regularly increafed, and a certain number of limes a-wcek ; 

is laid between two fcalher-bcds ; fweal promoted by 
drinkis; bis limbs taken from between the Feather-beds, fuc- 
pt^vely, and rubbed very roughly. After enduring tor many 

'"V' 

• * Though not immediaiely conne61ed with the objeft of this 
paper, jtmay not be improper to fuggeft, that it would be of great 
importance, if . medical gentlemen, whether in the army or navy, 
who have been on fervice, were alfo to point out the various cir- 
cumflances which tended to fupport, or to abate, the ilicngthand 

■ courage or the foldier or the failor, 

bour.'j 
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hours this flate of fufTocation, comforted wUh a draught 
of ale or wine. The purges afft/^weatings are repealed, ac- 
cording to the groffhefs of his habit, and from time to time 
his trainer, (regarding him no otherwi^ than he would a 
running horfe, under the like difcipline,) takes him out, and 
makes trial of his wind and (Irengti), and tloes not ceafe till 
he has made him as lank as a greyhound, and almoft as fleet, 
•ndthtpreatin- A man, even in the beft of ordinary nealtb, becomes giddy 
acquhf^d by^thc breathlefs when fie fliikes ; and tick and pale on receivings 

human frame. & blows. He is thrnce unable to bear any utiufual exer- 
tion, and by inference prone to difeafe. If, by extenuating 
the fat, emptying in the cellular fubflance, hardening the 
niufcular fibres, and improving the breath, a roan of the 
ordinary frame may be made to fight for one hour, with the 
ulmoft exertion of ftrength and courage ; the inquiry which 
1 have already fuggefled mufl be of the highefl ufe. For 
were this new train of fa6ls regularly laid before profeflional 
men, and were they enabled thus to judge of the influence 
which the methods of thefe pra6tica1 philofophers have on 
regulating the fun61ions of breathing, perfpiration and 
Thffe ire digeflion : it would be drawing into the province of fcience, 

probably ot great ^ » n i » -.i . r 

value to the Connected molt particularly with the means of pro- 

fcience ot pro- longing life, and hitiierto known and pra6lired only by a few 
longing life. infulated individuals, of courfe imperleflly known, and of 
too limited ufe. 

l«mSern'"'* *** ^ queftlon whether the alhlclics of old ufed fimilar means ; ^ 

whether they were equally tuccefsful ; whether there ever 
were, in any climate, age, or country, more hardy oi pow'cr- 
• ful frames than Ihofe of our Englifli pugilifls. In Cooke’s 

voyage, w^e are told of the marked inferiority of the Englifli 
tailors, in wreflling or boxing, to the naked fun-burnt heroes 
of the South Sea Iflar.ds. But an Englifli fatlor, though full 
of fpirit and vigour, is as clumiy as a down, and could not' 
even row' againfl an inhabitant of (he Sandwich Ifllroda. An 
Englifli bricklayer, blackfmith, or drayman, however, Wlsb 
liked the rport, and was pradtifed in balancing at^ \ 

might have challenged the whole of the tawny , * 

fjuerie*. With a view of coTIe^ing fuch important information, I am ^ 

very anxious (hat the following queries ihould^he prdpofed to 
thefe who prorefe (heart of training pugilift,^>, wrcfllers, and 
runners of foot-races, by fuch intelligent men as* have the. 
opportunity of converfing wdth them. 

-yBy 
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I, By what criteriuns or they judge of the mufcular Tci>«offtrcr»gth 
' or wind, or other Sililiea of thofe who feeic to put 

tfaemfelves under training. ^hal is the earlieft, and what is 
the lateft age they would attempt to train ? 

2» How they judge of the length of time that may be re- Time re^uiTei 
quired for bringinj^ a man into good plight, vigorous health, ^ 
and free brealliing; and what period of preparation is ufually 
required for running a match ? 

3m What purges they ufe ; and in what fuccedion ; and by Purges, treat- 
what rules do they adminifter them ; and how do they judge 
of their effedls? Is the purging only preparatory, or is it 
regularly continued ? Is it meant, by this procefs to reduce 
the plethoric (late of the fyllem, (on the idea that there is too 
great a quantity of blood,) or is it fimply dehgned to put the 
bowels in the moft favourable condition, for eafy and good 
digeftion ? Is the reducing the actaal fize of the belly, necef- 
fary to more free and perfe6l breathing * ? 

4, Is the diet rich or (imple ; of animal food, or of vegeta- Diecf 
ble ; in great quantity, or fparing ; is it increafed gradually, 

or dimini (bed gradually ? What meals have they in the day ; 
and at what hours; one or more; frequent feeding, in fmail 
and fiKed portions, or full and fubdanttal meals? What kinds 
of fleQi or meal is reckoned the bed ; whether beef, mutton, 
veal, pork. Iamb, or fowl ? Are any kinds of fifli allowed ? 

What quality of food is moll conducive to (Irength ? What 
quantity is necefTary for maintaining the fydem in its moft 
pcrfedl date of vigour ? Do they feed much in the inter- 
mediate days of the purges ? Is abdinence required when 
they take their phyfic? 

5. What kinds of liquors are reckoned bed? Whether 
wine, ale, water, fpirits, ike.? Whether givp.n hot or cold; 

. in wliat quantities ; and when ougiit they to be given ? 

♦ The,dl^s of taking up a running horfe from idlenefs and foft 
to hard food and regular excrcife, is attended with this 
l^uliar eiFeft, that while the animal becomes lank, fleck, nndglolfy, 
viihHe he gets fire in his eye, and a new vigour in his limbs, and 
wind and fpeed, his belly, (fwollen with coarfc indigeftible food, 
eaten in great profufion,) is drawn into half its fixe. May we 
not then prefume from this analogy, that the date of tlie belly hnt 
a remarkable effeft upon the wind. 

* n 
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6. Arc the very violent peufjM rations into which they throw 

their patients, deiigned to rv^^e the to extenuate 

the fat, to lefTen that quantity^' blood, the excefs of which 
makes us giddy or (hort breathdd ; or is it merely defigned to 
produce a new condition of the Ikin, more favourable to 
health and mufcular vigour; to produce a fharper appetite ; 
a greater demand for food ; and a quicker nourifhtnenC, ora 
greater nutrition from a more llendfr diet ? Is the fweal at 
fird produced by ei^ercife, and only continued by the perfon, 
when trained, being put between feather beds, and encouraged 
by drinks; or is it produced by force of fw eating drugs, or 
Tiolent heats, or by continued fridion ? At what hours are 
the perfpirations brought on? How is the pupil treated when 
the fweal is over ? What becomes of the ikin of a fat man, 
when, by the procefs, he is reduced in fiae, and rendered 
lean ? Does it hang loofe, or is it tight ? Has it any effedt 
upon the bones ? 

7. What hours of exerrife do they require of their pupils 
during the day ? At what hours do they fend them out in the 
morning? How long do they continue abroad? Are they 
loaded with clothes after the body is reduced, and becomes 
litnberi and thin and mufcular; or only while the fwealing 
procefs continues? Are they fed before they go abroad, or 
when they return ? What trials are made of their flrength 
When is a man known to be up to his full flrenglh and breath 
in training ? At what hours do they go to bed ? What fleep 
are they allowed ? What indifpo/itions are tliey fubjedl id 
during training ? Arc there any circumilunces by which the 
procefs may be interrupted ; or any circum (lances, in con- 
fequence of which, it mud fometimes he abandoned ? 

8. What is the (late of the healtli, after they give up train- 
ing ? Arc they fubjecl to any complaints ; and what are they ? 
How Jong does the acquired cxcefs of (Irength continue? 

9. It is mod intereding to learn, on which part of . this 
procefs, the purging, the fvventing, (he exercij[e, or tlm 
feeding, they mod depend ; and whether it procures a, 

i. manent increafe of vigour, eafily maintained by fui^able diet 
and exercifes, or only a temporary excitement, calculated 
for the particular occadon ? Alfo, whether pcrfbns have ever 
thought of undergoing this procefs, not for purpofe o^ 
running matches, but to recuvci health; with rthat fuccef 

this 
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this has been done^ and wjL |eir it is to be recommended Tor 
corpulency, adhma, nefr!Uus diforder, or other maladies, 
as likely to be oF fervice ? T 

' Thefe are queflions, of the importance of which, thofe who The art muft he 
are bcft able to anfwer, may not be Fully aware. But nothing *"*P®*^^*“*^®* 
yvhich To Fuddenly ehanges the powers, and the very i'onu and 
efaaradter of the body. From groFs to lean, From weakncFs (p 
vigorous health. From a*breathlcfs and bloated carcafe, to one 
aplive and untiring, can ever be unirapbrtaiU, either to the 
art of phyfic in general, or to that branch oF it more im- 
mediately connedied with inquiries rt^g^rding health anj 
longevity. 

The queries to be put regarding jockies, running-horfes, or 
game-cocks, may be to the following eiledt : 

]. Jockies^ 

1. What is the procefs ufed in training them, and 
their w'eight ? 

2. What effedl has it upon their health and flrenglh ? 

3. What effed has it upon their mind, in regard to courage, 
quicknefs, &c. 

4. How long do thefe efFefls continue ? 

5. After being reduced, do they quickly get fat again, 
or do they continue long in the (lute to which they were 
brouglit ? 

6\ Arc joc kies, accuftoroed to be thus treated, healthy and 
long lived ? 


reducing "fpe^. 

ing JockiCh. 


2. Running Horfes. » 

1. What are the principal obje6ls to be attended to in re> Running horfei, 
gard to running-hotfes ? Do their perfeclions depend upon 
parentage, and whether moil upon the male or the female? 

Is it neceflary that the mare ihould have gone her full time, 
to bring n perfedl foal ? Is the gradual growth of the foal 
^^iinl? Is there a great difference, in regard to natural 
'^onflitution, between horfes of the fame parentage ? What 
kind of form is in general preferred? Do you prefer greater 
FmaH bones ? Which fex is preferable for fpeed, and which 
for ffrength ? 

I 2. What is the beft age for beginning to train horfes for 

Abe turf? Are they firfl put upon grals: What is the effect of • 

# Toft 
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foft meat ? When fliould they on hard meat ? What are 

the etfedts thereof ? Is itnecefp^ry to purge them frequently^' 
Have the purges any iendencyilo weaken them ? What food 
is reckoned ihe incA nouri(hmg? How often are they fed } 
What drinks are given them, and how often ^ Whether bat 
or cold ? Is it neceifary to keep their ikin peffo6Uy clean* 
and how ? Is it neceffary to make them perfpire much ? What 
exernfe is given them? How is tl)c (raining completed ? 

3, After (he training is completed, can the perfedioos 
thereby obtained be eati ly kept up ? Does the procefs efie^ 
merely a temporary change, or does it laft during life ? Are 
running horfes as long lived as others, or do they Toon wea!r 
om? 

3 . Gcnnc’-Cocks* 

I4 Does the fupcriorily of game-cocks depend upon pa- 
rentage? Which U of inoft importance, the male or the 
tenialc ? Is it of any confequence that the cock ftiould arrive 
rather gradually at maturity ? Is there a great difference, in 
point of llrength and conilitution, in game cocks of the lame 
parentage ? Do you prefer great or fmall bones ? 

* 2. When do you begin to feed the young cocks? What 
diet and drink do you give them, and what is the procefs by 
which they are brought to the grealefl polbble height of 
llrcngth and fpiril ? 

3. When the game.cocks are thus (rained, how long 
(he effc^ls (hereof laft ? Are’ they temporary or permanent f 
Do game-cocks thus traine<I live Aiorter or longer than others 
of the lame fpccies? 

4 . What drugs are given to AghtIng-cocLs immediately 
belore the mam begins? Is it not ufual, by giving them 
faifron, (or foine drug which has the fame effedl with opiutn, 
as ufeo among the Janifaries, or brandy among the French 
Ibldiery,) to eyctle au unnatural and fhort-Iived COuragp ? 
Wliat are the effects ol fuch drugs ? and how dp they .tiiuiU|Ee 
the feeding up to this pointy fo as to take advantage of this 
momentary excitement ? 
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On the Dangers encountered in travelling cter Downs, occafioncd 
hr/ ^uickjhhds, which are frequently found on the StaConJli 
mtk^an Indkatibn of the Means of avoiding them. By 
M. Biemontier, Inj^eBor-General of Bridges and Roads, * 

lP’TER heavy and continued rains, there are formed at Qnickrm.fs 
the edge of the fea-downs, fmall pools, or collections of 
Water, frequently of feveral feet in depth. Strong winds ported by the 
diflodge portions of land from the general mafs, and Iran (port 
them to a diftano^; which falling in lliowcrs on the clayey they I'orm vault- 
and (heltered furface of thefc pools, defeend gradually, and divines 

.... . . . ‘ r . the hollow of 

remain as it were in equilibrium in the niidft ot the water, ^,^ 0 ! js filled 

fo as to form an infinity of little vaulted cavities. Theie «P‘ 

arches fuflain others, which are again furmounted in a fimilar 

manner, till at length the mafs rifes, fomelimes to feveral feet 

above the level of the water; the furface becomes white and 

dry, and the fnare lies perfectly concealed. Whoever walks furface h 

over this ftruClure deflroys the whole, the arches give w'ay, and 

the intruder is immerfed fometimes to his w aiil ; but his alarm pcarance from 

is ufually greater than the real danger ; for if he were buried gr^unT,'*buTit* 

even up to the neck, he might eaflly extricate hlmfelf, only by t^ivrs way when 

retaining fufficient prefence of mind not to ftruggle, but to 

move flowly and deliberately ; want of altention to this might 

hazard his deflru^ion. 

When the equilibrium of the niaflcs of fand is deflroyed. Management to 
they naturally fall into heaps, and it is only ncceffary t|,at 
time lliould be allowed for lliis to take place. When this has 
ha^ppened, (he perfon immerfed (hould gently lift up one leg, 
and remain in that pofition till the land has formed a fudiciciU 
biittom to fupport his raifed foot; the other leg Aiouid then 
be lilkiBfd up with the fame precautions ; and thus (uccellively, 
te 'rifes to the furface. In the mean time, the water 
wWch had been confined in the hollows of the fand will have 
alfo rifen, farming a pond (three or four inches deep) through 
.^bich the adventurer may pafs in perfect fafety. 

• Bibliotheque Phyfico-Econcmique, kc, dv S .niui, November, 

'905, pnge^lSG. 
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Animals when Cows, dogs, and oilier an^ws who Ficquent downs, an 
chance to fall into Ihefe quicbM^ds, cither through intlinfl o 
• experience, make ufe of this i^cthud to regain their frcedoxn 
provided, however, they be not too deeply immeifed to retail 
the free ufe of their (lioulder joints, otherwife they cannot b 
extricated without aifiliance. I experienced this twice ii 
one day; my horfe fank to above the breaA.leathcr, am 
although he was very flrong, his efforts to extricate hrmfel 
were unavailing, till we had removed fo much of the faw 
as impeded the adlion of thofe joints. 

hut they arp It rarely happens that animals accu Homed to live on down' 

teidom caught are caught in thefe fnares, which they are aw'are^ ot anc 
in qujckfanda. , , , . , 

know how to avoid. 

Jnftince* attempted, but in i^ain, to force another horfe with the 

whip and fpur into a quickfand ; his owner, who a6led a; 
guide, allured me, that I Aiould not fucceed, although there 
was no other indication of the fpot than a Hat furface, (lightly 
wrinkled. Jiy ihefe marks the traveller may generally dete^l 
the concealed pitfall; but he may always avoid them by 
tracing the foolfteps of the cattle, w hen vifible, or by walking 
a few fathoms above the bottom of llic declivity, or on the 
fumrnit of the down. 

Another kind of Another kind of quickfand is fomelimes met with on the 
qiiickfaiid, fea-fliore, between high and low water mark, which it is 
proper (hould he here taken notice of, 7'his is fometimes 
the effeAof rain, but more commonly of the Tea, when forced 
by wind and tempeft beyond its ulual limits, whicli being 
generally more elevated than the diHant lawl, the waters 
formed by the thus impelled foward are prevented from returning to lljeir 
thVough die ancient bed ; they therefore after forming in a body, drain 

earth. away through the earth they have inundated, or brought 

vtidi them, and form excavations beneath, large or fmall, 
deep or tliallow', according to circum nances. > 

I ought not to omit a lingular lad w hich pafTed under my 
own obfervation, and which feems to prove, (as I have, 
already (ialed) that animals frequenting thefe plains, and 
living near the borders of the fea, employ combined means, 
acquired undoubtedly by experience, to extricate themfelves 
from thefe cavities, w’hercm they muft inevitably perifli, did 



they, as it appears natural they 
recoiling or by flight. 

a 
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, Traverfing the plain of Arcachon, after a violent (empefti Slngulai inci* 
which had been accompaniec^wltii heavy rains, we thought 
it prudent to get ofF our hurfcs and lead them by the bridle. 

One. of the liorfes who was left to himfelf, immediately 
quitted the company; and was retiring from the (liore, but 
)being,compeIled to return by the application of the whip, 
he went upon the quickjand, w'hich probably he had attempt- 
ed to avoid bydefertion; but the mom ept he felt the earth 
giving way, he crouched down, or rather threw himfelf pre- 
cipitately on his (ide. The ground quickly Tank beneath and 
round about him ; the water furmounted the fand ; the horfe 
was only welted to the crupper, and we ei'eaped with no 
other damage than the lofs of our (lock of bread, which being 
foaked in the fait water was rendered unfit to be eaten. 

It may be received as matter of fa6t, that a .roan who Travellers whef4 
iliould experience a fimilar misfortune, could not do better 
than to extend himl’elf in the like manner, nearly in the throw them- 
attitude of a fwiminer, when he throws himfelf into the 
water. It is fcarcely necetfary to explain the fuperior ad- 
vantage of tills method ; a plate of lead, of fome thoufaiids 
of weight, and feveral feet in breadth, if call flat into any 
liquid body, would reach the bottom no quicker than the 
fluid could efcape to make way for it ; if a fimilar body were 
to fall upon a quickfand, it would fhake every part of it, 
but would prevent the (and or earth from rifing, while the 
firm (urrounding earth would confine it laterally : the ruins of 
the arched vaults would replace the waters which had been 
liberated from their lublerrancous confinement ; folid heaps 
would then necelfariiy be formed towards the centre, and the 
incombent body would remain at the furface, or at leaft it 
would not be fwallowed up. 

Thefe quickfands are generally denoted by fmall flrearas, Quickfands arc 
below which, when pra^icable, there is no danger i*’ of wacer!*^ 
pafBng. 
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Extraiij'iom a Memoir Meffrs: Fourcroy and Vauciu**" 
LIN, OH the Guano, or Natural Manure, of the /mail Ijlands 
of the South Se(L, near the Coaji of Peru, Read at the^Frcnch 
National Infi Hate, hy A, Laugier, * 

M. Humboldt Among the mullitude of fiibjedls worthy the attention "hf 
gav^an 'account naturalifl, which the philofophical Humboldt obferved 
of the Guano* and collected durin^r 11% travels, the Guano is not the leaft 
con fide ruble, from the* intereft which it excites. This cele* 
brated naturali[}| by making us acquainted with this iingular 
matter, <»ne of tlic principal refources of agriculture in the 
countries he vifiled, has given confirmation to a difeovery 
madeb)' the authors of this memoir, about the time of his re- 
Memoir by turn. Reading their memoir on the exiftence of uric acid In 
Weflrs. Four- excrcmenls of birds, it occurred to him that the Guano of 

croy and Vau- * 

queiin OM the the itlels on thecoafl of Peru, which are frequented by great 
excicmcnts of numbers of birds, might pollibly be of the fame nature. It 
Che notion thjL remained tor cheroicaJ mvcitigation to examine how tar this 
was conje^lure was well fbuiuied ; and Meffrs. Fourcroy and Vau- 
iisae ©rigin, queliii undertook the analyfis of this matter. The following 
is the refult of thek labours, with this view, extracted from 
the Memoirs of the National Inftitutc. 0 

Before I enter upon a detail of the experiments made 
upon Guano, in order to alccitain its nature* it may not be 
irrelevant to the fubjecf to lianfcribe what M. Humboldt hiin- 
lelf ra)s ot this lubiiance in a note lent to the authors of this 


Memoir by 
McHrs. Four- 
croy and Vau- 
quelin OM the 
cxcicmcnts of 


r.ttradlfrom ^ Guano is fbiiiul in abundance; in the South Sea, in 

M, Humboldt's ihe Chinche iflands, near Pilco ; and alio on the more fouth- 
Guano >oond on and Aiica, The inhabitants 

certain fmaJi of Cliaiicay, who make Guano an objet:t of their commerce, 
ifljnJs, return from ilic C'l-iinchc iflands once in 20 days.'-^t 

Each vcfft l contains from 1 jOO to ‘JOOO cubic feet. A vanega 
fells at Chancay for 14 livres, and at Arica for 15 livres, 
Tournois. 

—in beds 50 or “ Guano is dug from beds 50 or 60 feet thick ; where it is • 
to leer Chick, vvorked like the bog*ore of iron. Tlie illets where it is foundj 
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are frequented by a multitude of birds, 

fpecies of Ardea and Phocnlcopteras, who rooft there every 

night : but the excrements oF^iiefe birds have hardly formed, birds. 

^ in three centuriei*, a layer of four or five lines in depth* Is 
then the Guano the efFeft of fome convuHion of the globe, 
like piUcoal and f<9(lil wood ? I'he fertility of the naturally Stenle full of ^ 
fierile^foil of Peru is derived from the Guano, which has 
come a material artiefe of commerce. Fifty little vclTels, Guano, 
called Guancrast are couftantly employed in fetching 
manure, for the fupply of the coafi. Its effluvium may beithas a ftrong 
fmetled at the diftance of a quarter of a league. The failors odour of am- 
accu domed to this fmell of ammonia, feel no inconvenience 
from it; but we could not approach it without being plfe^ed 
with continued fits of fneezing* 

** Maize is the particular vegetable for which Guano forms Maize partlcu- 
an excellent manure. The Spaniards learned its ufe of {,*y Ouano ar* 
Indians: If too much be thrown upon the maize, the root is manure, 
burned and dedroyed. Guano is too acidifiable, and is there- 
fore a manure containing hydruret of azote; whilft all other 
manures are rather hydrurets of carbon/* 

Guano is of a dirty yellow colour, rather infipid to the its appearance* 
tade, but podeding a powerful odour, partaking of cador and 
of valerian. It turns black in the lire, and exhales a white 
fmoke of an ainmoniacal fmell. 

Its folubility in water, particularly with potadi, determined Partly feluble In 
the operators as to the method they ftiouid purfue indls analyfis. water* 

They treated it fuccotlively with water, with potath, and with 
muriatic acid; each of which methods prefenled many phe- 
nomena, as related in the following part of this paper, di- 
veded of the particular details of proceis, which are too ex« 
tmifiye for an extras. 

Ten grammes of this matter, after being repeatedly w'atlied The folutloa 
with large quantities of boiling water, were reduced 
gri^mes. The water had obtained a red colour, which it 
pommunicated to paper dained with turn foie. 

In didillation, the water yielded ammonia during the whole The water 

operation. Twenty-four hours afterwards, it had depofited a 
.r .1 i’ ^ T- I n r . by diftiiiation, 

,^dirly yellow powder, potletling very little flavour, but with and depofited • 

an odour of cador: On the furface was a crydalline pellicle, y®how powder 

ij)f the fame colour with the depulUion. 

The 
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O!-. THE^ GUANO. 

i"Iie liquor, f.Iierod and again evaporated, till reduced to 
3 grammes, on cooling agaip., dcpofited a fawn<>coloured 
powder, fimilar to the former, but in lets quantity. 

The powder, and the raolher-vvater, which had held it in 
folution, were feparately examined. 

Ixaminatjun of powder oifered the following properties ; — It is fi con- 

tbepowder. Crete and pulverulent fubtiance, of a brilliant cryflalline 

pe^t, and of a dull yellow colour. Before the blow-pipe it i« 
confumed entirely away, yielding a flight empyreamatipododr 
of ammonia and pruflic acid. .. It is very little foluble in 
cold 'Water; but abundantly fo in warm vyater, to which it 
camrniirucates its yellowifh colour. This folution, though 
tafklefs, flrongly reddens the tin61ure of turnfole, precipitates 
iolutions of acetate of lead, and of nitrate of filvcr and mer- 
cury, in coloured (lakes, which are readily and completely 
redilTolved by nitric acid. 

This matter indantaneoufly diflblves in an alkaline ley, 
which it tinges of a deep brown colour, exhaling a pungent 
fmell of ammonia. Sulphuric acid poured into the concen- 
trated alkaline folution, throws down a very thick whililh pre- 
cipitate, and difengages a brifk odour, refembling that of 
weak acetic acid. 

t. The learned authors of this memoir conclude from tlieir ex- 

it IS an aciau- 

Kmjs fliir, com- perimcnls, that this powder is an acidulous fait, compofed of 
l^rdofaniiml animal acid, ammonia, and a little lime. In faft, very weak 
andhine. nitric acid, wherein this fait had been macerated in order to 
difengage the acid it contained, from its bafes, yielded, on 
evaporation, copious ammoniacal vapours, by the addition 
of potafli, and iine<|iii vocal (igns of the prefence of lime, by 
the addition oF oxalic acid. 

Anafyfis of the When thus deprived of its ammonia and lime, this mitei; 

coloured and Icfs Foluble than before. Its folution' th 
ammniaand boiling water depoiiis pretty hard and brilliant cryllals, and 

itw* more deeply reddens turn Foie paper. It combines readily, 

and without any ammoniacal vapour, with potafli, from whicb 
all the acids again (eparate it. Heat turns it black ; and it 
burns, without leaving any reilduum, with an odour of. am- 
monia and of pruflic acid. A neutral combination of it wilfv^ 
ammonia will not precipitate the folution of folpbate of alu- 
mine, as is done by honrftic acid. 
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ihefe fafls it appears evident, 1, that the matter taken The add of 
\ip hy the boiling water from Gtiano is an acid, partly "‘fo^ng 

^ rahrrl with ammunid and a little lime; 2, that this acid is an about j of the 
animal produ^, becaufe it yields ammonia and pradic acid, vrhole. 
when decompofe^ by fire; .3, that the fame acid, accordin|r 
to aM the known properties, muft be uric acid, fimilar to that 
Contained in the excreaients of aquatic birds ; 4*, that it forms 
about one fourlli part of the Guano. • 

Tlie mother<-wa(er which depofited the powder, whofe qua- Analyfisof the 
lities have been juft cxamimed, is very acid ; potalh caufes a "*®'her-water 
copious dilengagement of ammonia : It contains, tneretore, powder, 
an ammoniacal (alt. Nilrale of barytes and of filver an- It contains an 
iiounce the prefence of muriatic and fulphuric falls; which 
are precipitated in white flakes by lime-water, and are rc-dif- 
folved, though with diflicully, in muriatic acid. 

This precipitate caufed by lime water, is evidently formed 
of two (alts, both folubic in acids without eflervefcence ; one 
eafily, and without the affiflance of heat, the other with diffi- 
culty, even with the aid of heat; the former refifts calcination, 
the latter is decom poled by fire, and afterwards dtlToIves in 
acids with eftervelccnce. The firft is phofphate of lime, (he -^-and phofphat(| 
fecond oxalate of Jinic. 

Meflrs. Fourcroy and Vauquelin wiftied to feparate ihefe * 
two falls, without their undergoing any alteration ; and with 
this view they made ufe of weak nitric acid, which dilTolved 
the phofphate of lime, and left the oxalate untouched. The 
hitter fait, on being treated with a folulion of carbonate of 
potafli, yielded a precipitate that diflblved with effervefcence 
in nitric acid : This fbliition difplayed all tlic properties of ni* 

Irate of lime. The acid feparated from the lime w'a$ taken 
%tp by the putafb : in £ 961 , the liquor poflelfed the cbaradlers 
W OKalate of polath; it precipitated with lime-water, a very 
^dfljiiidied powder, wiih fulphate of lime, in flakes, whicli would 
Wtfeadily unite ; and with ail the metallic folutions capable 
precipitation by oxalic acid. Sulphate of alamine caufed 
IK) precipitate, as it would have done with honiftatcof potafli. 

The potafti found m the motlier-water, after its precipita- The mother- 
^ 4ion by lime-water, and the difi^j^gemetit of ammonia, caufed 
Jby the addition of potafli to the mdthor-waler, prior to its de- phates. Ad-** *. 
‘/oompofni^n by lime-water, fufficiontly fl»cw that Ihefe two and#nu- 

alkaly faturale the acids contained in the moUier-water of 
XIII,— tyOO. A a Guano; 
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The Guano left 
from the hi ft 
wa/hing, 

— -contains uric 
acid. 


Phofphate of 
lime, iron, and 
carbonate of 
lime ; 

•—and left 
^4 gia i tzofe and 
Icrrugiiioua 
fand. 

Recapitulation 
of component 
parts. 


Remarks. 


Guano; and tluf t!.e mother- wafer certainly; contains oxalafei" 
phofphatcs, fuiphates, and muriates of potafli, and of am- 
monia. 

The five grammes and feven-tenths, left after the waftiing 
of the ten grammes originally taken for anal^fis, were treated 
with cauflic potalh, which took up eight-tenths. This alka- 
line folution contained only uric acid, ,and a fmall portion of 
fat matter. r 

The 4.9 grammes left by the cauflic potafl), were treatecT 
with muriatic acid : the producl vas phofphate of lime> iroiv 
and an atom of carbonate of lime. 

After thefe applications of water, of caufiic potafh, and of 
muriatic acid, there remained of the 10 grammes of Guano, 
only 3.1 grammes of matter, compofed of qaart 2 :ore and fer- 
ruginous land';. 

From the foregoing interefling analyfis, it appears that the 
manure of the Klets of the South Sea is formed of, — 

1. Uric acid to the amount of ^ of the whole compound; 
partly (aturated with ammonia and lime : 

2, Oxalic acid, partly fat u rated with ammonia and potafli : 

S, I’horphoric acid, combined with the fame bafes and with 

lime ; 

4. Small quantities of fulphale and muriates of potafli and 


ammonia : 

. 1 . A fmall portion of tat matter; 

t>. Sand, partly quartzofe and partly ferruginous. 

The exiflencc of Guano in places frequented by vafl num- 
bers of bird.*’, and the identity of its nature with that of the 
excrements of aquatic birds, necclTarily throw conjjdcrablc 
light on the origin of this matter. 

The awalyfis proves how w»ell founded w'as the ingenious 
eomparilbn of the learned naturaiifl, to whom wc are inde]|)ted 
for our knowledge of this fubfijince, no lefs interefting Us 
than ufeful to the inhabitants of Peru. It confirms the im- 


portant difeovery made by tlie researches of MelTrs. Fourcroy,' 
and Vanquelin. In a w'oed, this analyfis polTeffes the advan- ' 
lage of proving a well-known maxim, (hat the fciences mu- 
tually enrich ahd cn|tgh ten each other with the light they pof-/ 


fefs; and it affords a new occafion to remark that among the 
icienccs, there arc perhaps none which jiavc fo ^mediate 


and fo necefiary a conuedlion as Chemiflry and 
Hifiory. 
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XL 

^ Xott on a I'amijhfor glazing Cups* By Af. 

' Parmentikr*. 

M .•BOMPOIX, chief apothecary to the French 
Hofpifal at Genoa, lia\^ng Tent me Tome coffee-cups of a re- 
niarkablc llghtnef^i And glazed with a vari?i(h which is held in mihed* 
great repute, yjerhaps only becaufe its preparation is kept a (e- 
crel in that countrv ; I re'qu^ed him to ufe his utmoti endea- 
vours to procure me the receipt. He obtained it through the 
medium of one of his pupils, who learned the fecret from tne 
artificer at the rnaiuifadory, and had made from his preferip- • 

lion a varnitli in every refped equal to that .in queftion : 

Itcoiifificd of lintfeed oil 1 -Jibs.; amber lib.; litharge Receipt for tht 
in powder, minium in powder, cerufein powder, each, 5 oz. 

Boil the lintfeed oil in an unglazed earthen veffel, and tie 
the litharge, minium, and cerufe in a linen bag, which is to 
be fufpendud in the oil whilft boiling, fo that it may not touch 
the bottom of the veffel. When the oil begins to turn brown, 
take out the bag, and put in a clove of garlic, cleared of ^ 
the fkin ; continue the boiling ; and when the garlic is dried 
away, put in another and another, to the amount of fix or 
Icven. In the mean time, the amber is to be melted in 
another iinglazed veffel, according to the method hereafter 
prcfiribe<l ; and when the oil has been fufficiently boiled, the 
lufcd amber is to be poured into it. 

To viclt the Amber, 

Take two ounces of lintfeed oil, to foften the amber and 
to affift its fufion by a very britk fire, and when the amber is 
incited, add the lintfeed oil, and boll the whole about two 
minutes. The fluid muft then be firained through a coarfe 
icieth, and When cold pul into a bottle well corked, to prevent 
from dryings 

Method of ujing the Varrdjh* 

•. Let the pieces intended to be varnifliedlie firft well poliflied, 
then apply the varnifh in the following manner : 


» Annales dc Chimic> Vol. LVI. p. 354. 
Aa 2 


Mix 
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Manner of 
making the 
wooden cups. 


ked varniili. 


Violent revo- 
lations of the 
furfaceof the 
globe. 


ACliON OF HEAT MODIFIED 

Mix lamp Llaik with varnifli and a litiie turpentine, , 

a hair pencil, and lu v one coat on the piec'.i ; when thiff>js 
dry, lay on ar.oiher, and repeat the procefs liil four coat’- 
have been laid on, takinj^ care to let ead) dry before the ap- 
plication of t!je next. When the laft is Jry, put the piece 
into a dove or oven to ' o.nplelc the drym^, and theij polifli 
it with pumice and I'lipoh powder. 

Mctk'id of prcpanni^ the ricce nUended to In’ varnijhtd, . 

Make the cups of hazel, alder, or cherry-tree, which afc 
preferable to other woods for this afc, becaule they are pofous 
when perfcdly dry, and do not warp. Form them according to 
fancy, and dry them in an oven. The w ork mud be poUlhed as 
if it were complete ; and afterwards lay on the varniAi 
already prelcnbed. 

If it Aiould be witlied to give a red ground to the article^ 
mix a little minium, or rather cinahar, with the varnilb. Any 
other colour may in like manner be mixed with it, as may beft 
pleafe the lancy of (lie operator. 


XII, 

Account ff a Series of Experiments^ ficivin 3 ; the Iftcctsof Com* 
prcjfion in modifying the A6ti<m of Bi/ Sir James 

Hall, Bart. F. R, S, Edinburi'/u ' 

StCTION I. 

Ancient Utvoluiions of the Mttanul Kingdom^— V nin Attempts 
to ciplaiu them, — Depeudance of Geology on Chanijiry, — hn* 
pvrtnfu c (f the Carbonate of — Dr Bjlack's Difvovcry 

of Carbonic Aiid fubvetted the former theories depending on 
Fire, bnt gaxe Birth to that of Dr, Hutton. — Progrefs of 
the Authors Ideas ivith Reisard to that Cheory, — Experiments 
•with JJtaL and Co/nprtnion, fuggtficd to Dr, Hutton in 
ll^O^’^Viider taken by the Authm' in 1798. — Speculations ^ 
rchich his Hopes of Succefs were founded. 

HOEVER has attended to the flru6lurc of rocks an^ 
mountains, mull be ‘Convinced, il:at our globe has not alwav:? 

exifleS 

^ The highly intercAing cxperlnients of Sir JariKS Hall upoi^ 
the elfe^s of heat inocIiAed by comprelRon^ were comnaunic\ ted to 
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in its prefent ftale ; but that- every part of its maf&, fo 
, at leaA as oar obfervalions reach, has been agitated and lubr 
^erted by the tnoft violent revolutions. 

Fa^s leading to Inch flriking conclutionsi however imper- Gcolc^kd iy(^ 

, fe£tly obferved, could not I'ail to awaken cunofily, and give iropcrfirffei 
rifeto^defire of tracing the hiftory, and of invefliigating the 
caiifes, of fiich ftupendt^ys events ; and various attempts were 
made in this way, bat with little I'uccefs; while difeoveries 
oi* the utmofl importance and accuracy were made in adro** 
noniy and natural philofoph^^ the r> denis produced by the 
Geologids were fo fanciful and puerile, as fearccly to delurve 
a ferious refutation. 

One principal caufe of this failure foems to have lain in ihebccaufc chcm!- 
very imperfeft dale of chemldry, which has only of 
begun to deferve tlic name of a fcience. Wltile cheinidry was fancy, 
in its infancy, it was impodible that geology Ihould make any 
progrefs ; flnce fcveral of the mod jmporianl circum dances !o 
be accounted f(;r by this latter fcitiice, arc admitted on all 
hands to depend upon principles of (he lormer. The confolH 
dation of loofe fund into diata of Iblid rock; the crydalline 
arrangement of (iibdances accompanying thofe drata, and 
blended with them in various modes, aie circiimlianccs of a 


the Royal Society of Edinburgh in Augnft 1804, ami were tranf- 
mittecl to our Journal by the author in the following inomh. They 
appear in Vol. IX, page 98. Tliatconciie narrative could not hut 
diongly excite the curiofity of philofopher^ and geologifts, and di- 
rect their earned expectations to a fuller dcui) In the lall fefiion, 
June 3, 1805, a very ample communication v.v^s made, which has 
been printed with dve tjiiarto plaits, very heauiifuily engraved by 
Lizars, fromdefigns by Sir James. X caniii.t but cunfidei it as one 
of thofe high marks of approhaLion, with which the Philofophical 
Journal has been honoured from time to time, that th« author has 
qgain directed his attention to this periodical work, as the vehicle 
through which his difeoveries (liould be more cxtcnfivcly cir- 
culated. With this view he has not only favoured me with the 
y^^^emoir as foon as completed, but has lihcTaily taken upon 
himfelf the expence of engraving the plates for the Journal in the 
fame fupciior dyle. By this means the numbers containing his 
memoir will be eniichcd with ten additional plates belides thofe 
WuaJly given ; — for I lhall with great fatisfa^Hon follow the deps 
cf the worjhy baronet by prefenting the additional eXpences of 
paperyind print to the reader without charge, W, N. 

chemical 
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f ir? and vrater 
adduced as the 
agents in two 
theorici* 

Water has little 
agency on mi- 
nciah. 


CiTm.non fire 
docs nnt explain 
the fadts. 


Hence both 
theories were 
doubtful* 


Carbonate of 
lime is of ex- 
tcnfivc impor- 
tance, 


chemical nature, which all Ihofe who have attempted to ' 

theories of the earth have endeavoured hy chemical reafon- 
ings to reconcile to their hypothefes. 

Fire and iiater, the only agents in nature by which floriy 
fubflanccs are produced, under our obfervation, were employ* , 
ed by contending fe^ls ot‘ geologifts, to explain all thef*phe- 
noniena of iho mineral kingdom. 

But the known properties of water are quite repugnant to 
the belief of its univerfal influence, finco a very great propor- 
tion of the fubftances under confid oration are infoluble, or near- 
ly fo, in that fluid; and (ince, if they were all extremely fo* 
lublc, the c|uanlity of water winch is known to exift, or that 
could pnflibly exifl in our planet, would Le far too fmall to ac- 
complifli the ollicc atflgned to it in the Neptunian theory*. On 
the other hand, the kfiown properties of fire are no lefs inade- 
quate to Ihcpurpoic ; for, various fubftances which frequently 
occur in the mineral kingdom, feem, by their prefence* 
to preclude its fuppofed agency; fince ex|)eriment thews* 
that, in our fires, they are totally changed or deftroyed. 

Under fuch circumttanccs, the advocates of either element 
were enabled, very fuccetsfully, to refute the opinions of 
their adverfaries, though they could but feebly defend their 
own: and, owing, perhaps to this mutual power of attack, 
and for w'anf of any alternative to which the opinions of men 
could lean, both fy Hems maintained a certain degree of eje- 
dil; and writers on geology indulged themfelves, with a fort 
of impunity, in a fiyle of unphilofophical reafoning, which 
would not have been tolerated in other fciences. 

Of all mineral fubftances, the carbonate of lime is unquef- 
tionably the inoft important in a geneial view. As limeftone 
or marble, it conftilutes a very conj^derablc part of the foUd 
mafs of many countries ; and, in the form of veins and no- 
dules of fpar, pervades every fpecies of ftone. Its hiftqry ia 
thus interwoven in fuch a manner with that of the mineral 
kingdom at large, that the fate of any geological theory rouiP 
very much depend upon its fi^ccefsful application to the va- 
lious conditions of this fubftancc. But, til) pr. Black, by hir 

* lllvftrationi of the Hu*^ionian Thcorv^ by Mr. PrbfclTor Play fab* 
§ 430 . 
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-dlfcjivery of carbonic acid, explained Ihe chemical nature of 
tl^carbonatCi no rational theory could be formed, of the che- 
; *'<4ical revolutions which it has undoubtedly underg;one. 

^ This difcovery was, in the firft inftance, hotlile to the iup- fi:erns not pro- 
pofed aflion of fire ; for the decompofition of limcflono by fire ^'*‘^‘***® 
in evej‘y common ktin being thus proved, it fecnicd abfurd to 
aferibe to that fame agent the formation of limeftone, or of 
any mafs containing it. * 

The contemplation of this difficulty led l5r. Hutton to view' Dr. Hutton’i 
the a^ion of fire in a raanne^ peculiar to himfulf, and thus 
form a geological theory, by which, in my opinion, he has fur- 
nilbed the world with the true folution of one of the mofi inle- 
rcfling problems that has ever eogaged the attcniion of men of 
fcience. 

He fuppofed, 

I. That heat has aflcd, at fome remote period, on all That rocks have 
rocks. undergone heat 

n. That during the adlon of heat, all thefe rocks (even 
fuch as now appear at the Hirface) lay covered by a lupcrin- 
cumbent mafs, of great weight and firength. 

III. I'hat in confequcnce of the combined a£lion of heat 
and profTurc, efietls were produced different from thofeof heal 
on common occafions ; in particidar, that the carbonate of 
lime was reduced to a fiate of fufion, more or lefs complete^ 
without any calcination. 

The cfTenlial and charadlerifiic principle of his theory ns thus 
comprifecl in the word compreffion; and by one hold hypbthefis, 
founded on this principle, he undertook to meet all the objec- 
tions to the a6bnn of fire, and to account for tliofe cireutn- 
ilances in which minerals are found to diticr from the ufual 
products of our furnaces. 

This f^ftem, however. Involves fomany fuppofilions, appa- singular con- 
rehlly in contradidlion to common experience, which meet ustmft of the per- 
on the very threfliold, that moft men have hilherto been 
.terred from the invefiigation of its principles, ami only a few vc fition, and 
individuals have juflly appreciated its merits. It was long obfeurity of 
before I belonged to the latter clafs; for I muft own, that, on 
reading Dr. Hutton’s firfi geological publication, I was in- 
^ duced to rejedt his l^flem entirely, and (houlcl probably have 
continued fiill to do fo, with the great majority of the world, 
but ipr iSy habits of intimacy with the author; the vivacity 

and 
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and perfpicuity of wbofe oonverfalion formed a ftriftvjjg 
contrafl to the obfcurity of hb writings. .1 was induced 
that charm, and by the numerous original fadts which hU., 
fyllem had led him to obferve, to liflen to his arguments,* 
favour of opinions which I then looked upon as vifionary* I - 
thi^s derived from liis converfalion the rain3 advantage which * 
the world has lately done from the publication of Mr. Playfair’s 
llluftrations ; and, experienced the fdme iniioence which is 
now exerted by tlial work, on the minds of our moil eminent 
men of fcience. 

The author’ After three years of almoft da'ily warfare with Df. Hutton, 
DodorVuicory fubjedl of his theory, I began to view his fundamental 

principles with lefs and lefs repugnance. There is a period, 
^ I believe, in aU feientihe inveAigations, when the conjedlures 

of genius ceafe to appear extravagant; and when we balance 
ilie Icrtility of a principle, in explaining the phenomena of 
nature, againfl its improbability as an hypothecs : The partial 
view which we then obtain of truth, is perhaps the mod at* 
tradlive of any, and moH powerfully dim ulates the exertions* 
of an adlive mind. The mid which obfeured feme objedls 
didipates by degreesi and allows (hem to appear in their 
true colours; at the fame time, a didant profpedi opens to our^ 
view, of fcciies unfufpeded before. 

He propofes ex- Entering now ferioudy into the train of reafoning followed 
^rinicntalcon- by Hutton, I conceived that the chemical effedls aferibed 
rma on, compreflion, ought, in the fird place, to be invedf-. 

gated ; fori unlefs fume good reafon were given us for be« 
lieving that heat would be modified by preflfure, in the manner 
alledged, it would avail us little to know that they bad adled 
together. He reded bis belief of this influence on analogy { 
and on the fatisfadlory folution of all tlie phenomena furnidied 
by this fuppofition. It occurred to me, however, (hat thrs 
principle was fufccplible of being edabhdred in a direft man^i 
ner by experiment, and I urged him to make the atteinpt j 
but he always reje£lcd this propofal, on account of (he imiv 
nienCty of the natural agents, whofe operations he fuppoTed'^ 
by the beyond (be reach of our imitation'; and he feemed 

to imagine, that any fucb attempt mud uirdoubltedly fail, and 
thus throw diferedit on opinions already fulBcienlly eftablifhed,^ 
as he conceived, on other principles, I was ftir, howeveri 

.from 
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fro^being convinced by thefe argument ; for, wWiout beit^f • 
al^ to prove that any artificial compreflion to which we coatd 
^kpofe the carbonate, would efi'e^ually prevent its cakinar* 

Aioti in oor fires, 1 maintained, that we had as little proof of 
the contrary, and that the application of a moderate force 
might pofiibly perform all that was hypothetically aHTumed in 
the, ffuttonian theory. On the other hand, 1 confidered 
myfelf as bound, in pra&ice, to pay deference to his opinion, 
in a field which he Itad already fo nobly occupied ; and* ab« 
fiained, during the remainder of his life, from the profe- 
cution of fume experiments with compreflion, which 1 had 
begun in 1790. 

In 1798, I refumed the fubje^l with eagerncfs, being ftill of Experimental 
opinion that the chemical law which forms the bafis of (he 

• 1 • !• /Y* _i undcrccUCCfi* 

Iluttonian theory, ought, tn the lirft place, to be inveltigatcd 
experimentally ; all my fubfequent rcilecHons and ob(erva<* 
lions having tended to confirm my idea of the importance 
of this purfuit, without in any degree rendering me more ap« 
prehetifive as to the reiuU. 

In the arrangement of the following paper, I tliall firfi con- Order of the 
fine myfelf to the invelligation of the chemical cfledls of heat prefent 
and compreffion, referving to the concluding part the appli- 
cal ion of my refults to Geology. 1 (hall then appeal to the ' 
volcanoes, and (hall endeavour to vindicate the laws of adlion 
affumed in the Huttonian theory, by tUewing, (hat lavas, 
previous to their eruptions, are fubjett to limilarlaws; and 
liiat the volcanoes, by their fubterrancan and (iibmarine excr^ 
tions, mud produce, in our times, refults fimilar to thofeafen* 
bed, in that theory, to the former action of fire. 

In comparing the Huttonian operations with thgfe of the 
volcanoes, I tliall avail myfelf of foroe fa£ls, brought to ligiit 
in the courfe of the following invelligations, by which a prccife 
iimii IS afligned to the intenfity of the heal, and to the /orce 
of com^refiion, required to fulfil the conditions of Dr. Hutton’s 
hypotbefis : For, according to him, the power of ihofe agents 
. ;vas very great, but quite indefinite ; it was therefore im« 
poiTible to compare their foppofed efieSs in any precife manner 
with the phenomena of nature. 

My attention was almod exclufively confined to the carbo- Aigii;r.fnt re- 
bate of lime, about which I reafoned as follows: The carbonic 
acid, vviieA qncombined w ith any oilier fubflance, exifls natn- 

* 5 rally- 



334f 


fub/lance, which retains it in a fulid form. When the tern-'' 
peralure is raifcd tb a full red-heat, the acid acquires a vofa- 
tility by which that force is overcome, if'efcapes from the 
lime, and aflTumes its gafeoos form. It is evident, that were 
the attradlive force, of the lime increafed, or the volatility of 
the acid diminithedby any means, the compound would be cri- 
abied to bear a higher heat witlumt decompofition, than it can 
o:>*ofcTh^ex prefent ftaie of things, ^^ow% preflbre muft produce an 

panfion and effect of this kind; for when a mechanical force oppofos the 
ficapc of the Gxpanfion ot the acid, its volatility muft, to a certain degree. 

Under prelTure, then, the carbonate maybe 
flrongcr heat, expected to remain unchanged in a heat, by which, in ihc open 
air, it would have been calcined. But experiment al«>ne can 
teach us what com prelTing foice is rcquilite to enable it to refiii: 
any given elevation of temperature ; and what is to be the refult 
of Inch an operation. Some ol the. compounds of lime with 
acids are fufible, olbers refra^^or) ; the carbonate, w hen con- 
ftrained by prtfiare to endure a proper heat, may be as fufible 
as the muriate, • 

Probability that One cifcumftance, derived from the Hutlonian Theory, 
m^^htnot^be* of hope, that the carbonate was cafily fufible^ 

difficult fufion. and indicated a prccife point, under which that fution ought 
to be expefled. Nothing is more common than to meet witH 
nodules of calcareous fpar inclofed in whinftone; and w'e fuj)- 
pofe, according to the Hiittonian theory, that the whin and 
the fpar had been liquid together ; the two fluids keeping fepa- 
rale, like oil and w'ater. It is natural, at the jun^ion of thefe 
two, to look for indications of their relative fuftbililies; and wc 
find, accordingly, that the termination of the fpar is generttUy 
globular and fmoolh ; which feems to prove, that, w'hen the 
whin became folid, the fpar was llill in a liquid ftate; for had 
the fpar congealed firft, the tendency which it fliews, on all oc- 
cafions of freedom, to (boot out into prominent cryflals, woul^ 
have made it dart into the liquid whin, according to the pecu-* 
liar forms of Its cryftallization ; as has happened wiih the 
various fubftanoes contained in whin, much more retracloty 
than iifelf, namely, augite, felfpar, &c.; all of which having^ 
congealed in the liquid whin, have aifumed tbclr peculiar 
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rally in a gafeotis form, at the common temperature of our alW(. 
fphere; but when in union with lime, its volatility is repreflysL 
in that lame temperature, by the chemical force of the earthr. 
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willi perf^ft regularity. From tbi? I roncludeJ, that 
the whin congealed, which mull have happened about 
or SO^ of Wedgwood, the fpar was ilill liquid. I tlnicfore 
eacpeiled, if I could cR>mpei the carbonate to bear a heat of 28® 
without decompofition, that it would enter into fufion. The 
ieqiiei will (hew that this conjecture was not without foun* 
dation* 0 

I (hall now enter upon the deferiptiun o^thofe experiments, c,. 
the refult of which 1 had the honour to lay before this Society periments in- 
on the 30th of Auguft laft (ISP^-); fully aware bow difficult 
is, in giving an account of above five hundred experiments, all 
tending to one point, but ditlenng much from each other in 
various particulars, to (leer between the oppofile faults of 
prolixity and barrennefs. My objeCl (liail be to defenbe, as 
(liortly as pofiible, all the methods followed, fo as to enable 
any chemifi to repeat the experiments ; and to dwell particu* 
larly on fuch circumfianccs only as Teem to lead to conclufions 
of importance. 

The refult being already known, I ponfider the account I 
am about to give of the execution of thefe experiintMUs, as 
addrefTed to Ihofe who take a particular interefi in the progrefs 
of chemical operations: in the eyes of fuch gentlemen, I irull, 
that none of the details into which 1 moll enter, will appear 
fuperfluous. 

Section II. 

Principle of Execution upon ivhich the following Experiments ttcie 
conduced. — Experiments with Gun- Barrels filled xvith baked 
Clay, and zvelded at the Muzxle. — Method with tUe jufible 
Metal. — Remarkable Effeds of its Expanfion. — Nec^ity of 2 / 1 - 
iroducing Aii\ — Refults obtained. 

When I lifft undertook to make experiments with I.eat 
aCling under compreffion, I employed myfclf in contriving “ 

Various devices of fere ws, of bolts, and of lids, fo ndju (led, I t ivances for 
hoped, as to confine all elatlic fubfiances ; and perhaps lome confirimg claftic 

_* • 1 1 j' 1 n . 1 o . ti / 1 I fiioitjnc.;s aC 

»of them might have anlwered. But! laid afide all fuch de< tempe- 
vices, in favour of one which occurred to me in January 1798; taturca. 
which, by its fimplicity, was of eafy application in all cafes, 
and accomplilhed all that could be done by any device, fince 
; it fecured (Irength and tightnefs to the utmofl that the 

•veflels employed could bear, whether formed of metallic or 
earthy fu I fiance. The device depends upon the following 
ge neral vi»^w : If we take a hollow lube or barrel (AD PL ix. 
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The method lO^'cIofed atone end, and open at the other* of ofieZ[>ot 

adopttd ulti- or more in Jength; it is evident, that by introdacine oneeml 
matcly was to.^ , .‘'■. . i 

include the ^ furnace, we can apply lo it as great heat aa art 

fubjea in an producc, while the other end is kept cool, or* if nectflary*? 
c^ofc Oiic^aper-*^ «xpoied to extreme cold. If, then, the (obftance which wta 
cure by fufioni mean to fubje^ to the combined a6ion of heat and proHi^re bit 
introduced into the breech or clofed end of the barrel (CD)# 
and tf the middle pr^rt be filled with Tome refro^oxy ^Aance, 
leaving a fmall' empty fpace at the muzzle (AB), wta^can ap^y^ 
heat to the muzzle, while the br;>'^ch containing ibe^iubjedl of 
experiment, k kept coot, and thus clofetbe barrel by any. of 
the numereus modes which heat affords, from the welding of 
iron to the melting ofiealing.wax. Things being then reverfed, 
^ and the breeeh pat into the furnace, a heat of any required 

kitenfity may be applied to the fubje£l of experiment, now in 
a Ikte of confiraint. 

My firfl application of this fclieme was carried on with a 
Firft experiment common gun-barrel, cut off at the touch-hole, and welded 
flrongly at the breech by means of a plug of iron. Into 
welded, it 1 introduced the c*arbonate, pr^vioafly rammed into a car-r 

tridge of paper or pafleboard, in order to protect it from the 
iron, by which, in fome former trials, tbefubj,eA of experiment 
had been contaminated lluoughuut daring the adion of Iieat^ 
I then rammed the reft of the barrel full of pounded clay 
previoufly baked in a ftrong heat, and I had the muzzle cloCed 
like the breech, by a plug of iron w elded upon it in a common 
forge; the reft of the barrel being kept cold during this 
operation, by means of wet clotifs. The breech of llie barrel 
was then pul horizontally in to a common mulfle, heated to about 
23® of Wedgwood. To the muzzle a rope was fixed, in foch 
8 manner, that the barrel could be withdravrn witlmut danger 
iniUncefolder. explofton I likcwife, aboul this time clofed themuztde 

ed. ■ - . of 

^ This plate will be given in No. 54, being the Aipplement to the 
prefent volume. 

f On one occafion, the importance of this precaution was 
ftrong] y fr]t« Having inadvertently introdueed a confiderable 
quantity of moiflure into a welded barrel, an explofion took place, 
t^fore the heat had rifeo.to radnefs, by which, part of the barrel wais ^ 
fpread out to a flat plate, and the furnace was blown to piece^. * 
Br. Kennedy, who happened to be prefent on this ocdafion, ob^ 
fervod, that notwithftanding this accident, the time might ^ome 
when we ihould employ water in thefc experiments to aiHfl the 

force 
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dr »iie barrel, l^y titeAns^of fxed by folder onlys tne* 

iKh! bad Um.pecjiliaradvBntage; that I could (hut andap^ tbe 
' iiarrel without having recdurfe to a workman. In Ihefe trials, 
jtliGUgh many barrels yielded to the expanfivetbree, others refiiled 
Fit, and afforded fome refu Its that were in the bigheff degree en*- 
jieoufagtng, and elen falisfaftory, could they- have been ob- 
^aitnetl with certainty on Vepetilion of the procefs. In many 
of them, clialk, or common limeffone {veviouOy puiverifed, SatisMory 
was^aggliiiinaled into a ftony mafs, which required a fmarl 
blow of a hammer to breal^i and (elt under the knife like4BL 
^common linteftone; at the Ta'me time, the fubftance, when 
thrown into nitric acid, dilTuU^ed entirely with violent effer- 
vefoeace. 

In one of thefe experiments, owirrg to the adlion of heat on Volatlfc mactrr 
Jhe cartridge of .paper, the baked clay, which had been u(ed ^ «trivca 
to ffll the barrel, was ffained black throughout, to the dihance an^oUicr paTt of 
of two- thirds of the length of the barrel from its breech. This a ciofcd barrel, 
errcumllance is of importance, by (hewing, that though all is 
light at ilie muzzle, a protruhon may take place along tlie 
barrel, greatly to the detriment of complete compreflion : and, 
lit the fame time, it illuffrates what has happened occaiionally 
-in nature, where the bituminous matter feeins to have been 
driven by fuperior local heat, from one part of n coaly bed, 
dbough retained in others, under the fame compretlion. The 
bitumen lb driven oflf being bund, in other cafes, to pervade 
and tinge beds of ilate and of fandilone. 

I was employed in this puifuit in (pring 1800, when an 
event of iuiporlance interrupted my experiments for about a 
year. But 1 refumed them in March ISOl, with many new 
.plans of execution, and with. con (idcrabic addition to my ap- 
paratus. 

, ip tliecourfeof my firft trials, the following mode of execu- Experiments n« 

> 1 .. . T , ^ which ch« 

had occurred to me, which I now began to put in praaice. foUbie metal 

It is well known to chemiils, that a certain conipoiiiioii of as tbo 

• ' ‘ plug. 

# 

force of compieffion. I have bice made great ufe of this valuable 
fuggeffion : but he fcarcely lived, alas I to fee its application y fof 
niy flrfl; fuccefs in this way took place during his laft illnefs.— I 
have been expofed to no rilk In any other experiment with iron 
fbatrets $ matters being fo arranged, that the ff rain againft them has 
only comn^enced in a red heat, in which the metal hi» beep fo far 
foftened, as to yield by laceration like a piece of leather. 

different 



338 


ACTION or HEAT MODlfltO 


rlin'trent metals*, produces a fubftaineefo fudble, aft lo iiielt 
in ihc boat of boiling* water. I cpnoeircd that great advantage;^ 
both in point gf accuracy and difpatchj might be gained ill 
tbefe experiments, by fubditutiiig > this metal for the baked 
clay above nientioncil : That alier introducing the carbonate 
into the breech of the barrel, the fuhble* metal, in a ji^uid 
flate, might be poured in» fd as id fill the barrel lo its brim : 
Advantageit of That when the met^I had cooled and become foltd, the breech 
this method. might, as before, be introduced into a muffle, and expoftd 
to any required heat, while the tnuLzzlc was carefully kept cold. 
In this manner, no paK of the fuhble metal being melted but 
w'hat lay at (he breech, the reft, continuing in a (olid flate, 
would eiFcdually coniine the carbonic acid : That after the ac» 
^ tion of (Irong heat bad ceafed, and after all had been allowed 

lo cool completely, the fufible metal might be removed entire- 
ly from the barrel, by means of a hrat little above that of boil- 
ing water, and far too low to occaiion any decompofition of 
the carbonate by calcination, though acting upon it in free* 
clom ; and then, that the fubjed of experiment mighty as be- 
fore, be taken out of the barrel. 

This fchcaie, with various modifications and addilionftf 
wliich pradice has fuggeiled, forms the bafis of moll of the 
following uiclhods. 

A ftrlking phe- ^ firiking phenomenon occurred, which 

Tiumenon. When gave rife to the moil important of thefe modifications. Ha- 

cnmptctelyfiUed '*”6 ® gun-bdrrel with the fufible metal, without any 

vr'uU fulibie carbonate ; and having placed the breech in a muffle, I was 

metal only, aad fm-pnfed (o k’c, as (he hcat approached lo rednefs, the liquid 
the doled end • ..... . . 

oft' the iron ex- mctal cxuauig through the iron in innumerable minute drops, 
pol'ed^o heal in ^irpcrfod all round the barrel. As the heat advanced, thia 
gicatcr expan- exudation uicreafed, till at lufl. the metal flowed out in 
lion of the fiuid continued (ircanis, and the barrel was quite deflroyed. On 
thc^textiuro'f^**^ occafions of the fame kind, the fufible metal, being 

the iion in very forced through fomc very minute aperture in Ihe . barrel, 
fe?ublling wotI diftance of feveral yards, depofiliitg 

upon any (ubdaucc oppuled to the flream, a beautiful af- 
feinblagc of fine wire, cxa^ly in the form of wool. I imme- 
diately uuderilood that the piienotnenon was produced by the 
fiiperior expanfiou of the liquid over the folid metal, in con- 

‘ eight pr'.fts of bifmiith, five of lead, and thrte^f tin. 

feouence 



TtY C0MPRB5SI0M« 


3.39 


%Hju^ce of which, ll)e i'uiible molal was driven through the 

iron as water was driven through filvcr * by mechanical per- 

oullGon in the Florentine experiment. It occurred to me, that Remedy. A 
. . ... * - . I • 1 .1 i .-I I Imall quantity of 

this might be prevented by conlimng along with the iulible ^ 5 ^. ^ 3 ,^ 

metal a fmall quantity of air, which, by yielding a lilllc to the band, 
the exp^ntion of tlie*!it|uidt would fave the barrel. This re- 
medy was found to anfvv^r completely, and was applied, in 
all the experiments made at this time f. • 

1 *now propofed, rn order to keep the carbonate clean, to The carbonate 

1 - . . ... t • I* ..was inclolcd la 

indole it in a fmall vefld ; ajjd to obviate the dilhculty ot ^ 

lemoving the lefult at the condulion of the experiment, I veffd. 

tui tiler propofed to connect that vellel with an iron ramrod, 

longer than the barrel, by which it could be introduoed or 

withdrawn at pleafure. 

* of Natural Experiments made ni the Atademie del Cimento, 

tranllated by Waller, Lundui, 1G84, page 117. The fame in 
MuJehenbroek's Latin Tranflation, Liulg. Bat, 17.' 1, p. GL 

f I found it a matter of much difficulty to afeertain the proper 
quantity of air which ought to be thus incloied. When the quantity 
was too great, the refult was injurtd by diminution of elafticity, as 
I /hall have occafion full)' to (hew hereafter. When too fmall, or 
when, by any accident, the whole of this included air was allowed 
tocfcape, the barrel was deftroyed. 

I hoped to afeertain the bulk of air neceffary to give liberty to 
The expanhon of the liquid metal, by meafuiing the adlual quantity 
expelled ny known heats from an open barrel filled with it. But 
I was fuipiifcd to find, that the quantity thus dilchargwd, cxceedcfl 
*ti bulk that of the air which, in the fame lieats, I had confined 
along with the carbonate and fufible metal in many fucctfsful ex- 
periments. As the expanfion of the liquid dots not iceni capable 
of fenfible diminution by an oj^pofing force, this can only be 
accounted for by a didenfion of the barrel, in thefe expciiments, 
then, the expanfive force of the carbonic acid, of the included air, 
and of the fufible metal, a^cd in combination againll the barrel, 
and were yielded to in part by the difleiifion of the barrel, and by 
thlc COndenifltton of the included air. My objeft was to increafe 
th^ force of this mutual aflion, by diminilhing the quantity of air, 
and by other devices to be mentioned hereafter. Where fo many 
foi ccs^were concerned, the Uws of whofc variations were unknown, 
much precifion could not be expeded, ntr is it wonderful, that in 
attempting to carry the compiclfing force to the uiinoft, 1 llioiiKl 
have Jeftroy^fti barrels iunuincrabic. 


A frn«ii 
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A fmall tube of glaf-!, * or of Reaumur's porcelain, about 
a quarter of an incli in diameter, and one or two inches in 
length, (fig. 2, A) was half filled with pounded carbonate of 
lime, rammed as hard as podibie ; the other half of the tube' 
being filled with pounded filex, or witb whatever occurred 
as moft likely to prevent the inlrulion of the fulrWe metal 
in its liquid and penetrating ftaie. < This tube To filled) was 
placed in a framecor cradle of iron (dfk 'h, figs, 3, 4*, 5, and 
<'>), fixed to the end (m) of a ram-rod (;« »). The cradle 
w’di from fix to three inches ii>^ngth, and as mudi in diame- 
ter as a gun-barrel would admit with eafe. It was cotnpofecl 
of two circular plates of iroii) {dtf g and h i k I, Teen edge« 
wife in the figures), placed at right-angles to the ram*rod, one 
of thefe plates (d cfg). being fixed to it by the centre {m), 
Thefe plates were cohneSled together by four ribs or flattened 
wires of iron {dk, ei,fk, and gf,) which formed the cradle 
into which the tube (A), containing the carbonate,, was intro*- 
duced by ihrufting the adjacent ribs afunder. Along with the 
tube jufl mentioned, was introduced another tube (B), of iron 
pr porcelain, filled only with air, Likewifet in the cradle, a 
pyrometer f piece (C) was placed in contafl with (A) the tube 

con. 

* I have fiiice conflantly iifed tubes of common porcelain, Hnd- 
ing glafs much too fufible for this piirpofe. 

+ The pyrometer-pieces ufed in thefe experiments were inadip, 
under my own eye. Neceflity compelled me to undertake this 
laborious and difficult work, in which 1 have already fo far fuc- 
ceeded as to obtain a let of pieces, which, though f»r from com- 
plete, anfwer my purpofe tolerably well, I had lately an oppor- 
tunity of comparing my fet with that of Mr, Wedgwood, at various 
temperatures, in furnaces of great fire and Iteadinefs, The rel'ult 
has proved, that my pieces agree as well with each other as bis, 
though with my (et each temperature is indicated by a difierent 
degree of ihe fcale. I have thus been enabled to confi'ro^l: a 
table, by whicli my obfervations have been correfted, that the 
temperatures mentioned in this paper are fuch as wouhi^wve biKn 
indicated by Mr* Wedgwood’s pieces. By Mr^ ’W^gwood’s 
pieces, I mean thefe of the only fut which has been ibid to the 
public, and by which the melting heat of pure filver is indicated 
at the 2<Jd degm. I am well awaiv, that the late Mr. Wedg* 
wuod, in bis Table of Fufibilitic*;, Wdi Hated that fufion as taking 
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'.obtaining the carbonate* Tliefe articles generally occupied 
tite wh(/Le cradle ; when any (pace remained^ it was filled up 
by a piece of chalk d relied tor the purpofc. (Fig. 4, reprc- 
fents the cradle filledt as juft defcribcd). 

Things being thus prepared* the gun-barrel, placed ere6l of 
with (jtS'inuzs^e upwards, was half filled with the liquid fufible ' 

metal: The cradle wa.% then introduced into the barrel, and 
plunged to the botloni of (lie liquid, fo thsft the carbonate was 
placed very near the breech* (as reprefented in fig. 5, the fu- 
flble metal fiaiidiug at o). ^he air-tube (R) being placed fo 
as to enter die liquid with its muzale downwards, retained 
great part of the air it originally contained* thbugh fome of it 
might be driven off by the heat* fb as Lo efcape through the 
liquid. The metal being now allowed to cool, and to fix round 
(he cradle and ramrod, the air remaining in the air-tube was 
cffedtually confined, and alt was held fad. The barrel being 
then filled to the brim with fufible metal, the apparatus was 
ready for the application of heat to the breech, (as (hewn in 
fig. 6.) Plate X* 

In the experiments made at this time, I ufed a fquarc brick the furnace anri 
furnace* (figs. 7 and 8, having a mume (r a) Iraverung it ho- mem. fee, 
riaontally and open at both ends. This muffle being fupporled 
in the middle by a very ilender prop*' was expofed to fire from 
below, as well as all round. The barrel was placed in the 
muffle, with its breech in the hotted part, and the end next 
the muzzle projeding beyond the furnace, and furrounded 
\vi(h cloths which were drenched with water from time to time* 

(This arrangement is fliewn in fig. 7.) In this fituation, the 
fufible maital furrounding the cradle being melted, the air 
contained in the air-tube would of courfe feek the highed pb- 
fition, and its fird place in the air-tube would be occupied 
by fufible metal. (In fig, 6, the new pofition of the air is 
fhewn at p q)„ 

. At Ihecbnclufion of the experiment, (he metal was generally Method of dif- 
repiov^ ;by placing the barrel in the tranCverfe muffle, 
its muzzle pointing a little downwards, and fo that the heat experlraent. 
was applied fird to tiie muzzle, and then to the red of the 
barrel in fucceflion. (This operation is (hewn in fig. fi.) In 

place at the degree j but I am convincedllPk his obfervations 
mud have b^cn made with fume fet different firom that which was 
afterwards fold. 

VoL. XIII.— April, 1806, Bb fome 
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lomeof ihefirft of Ihelb experiments, I loorened the cradle, bjr 
plunging the barrel into heated brine, or a llrong folulion ot 
muriale of lime; which Jail bears a temperature ot 230^ of 
Fahreniieit Ixd'ore it boiIs« For this purpofe, | uled a pan 
three inches in diameter, and three feet deep, having a flat 
bafon at top to receive the liquid when it boii^ ov^r, ^Thc 
method aniwered, but was troublelbme, and J Jaid it afide. 
I have had occafion, lately, however, to refutne it in fome 
experirnenu in which it was of confequence. to t^pen the 
barrel with tlie leaft poliible hcat. "*^. ^ 

By ihcfe methods 1 made a great number of ^perknents, 
with refults that were highly interefting in that flage of the 
bulinefs, (hough their importance is fo much diminifhed by the 
fubfequent progrefs of the inveftigation, that 1 think it proper 
to mention but very few of them. 

Calcareous fpar On the 31(1 of March, 1801, 1 rammed forty grains ol 
JruTaenfe”'^ pounded chalk into a tube of green bottle*glafs, and placed it 
marHe by hrat in the cradle above deferibed. A pyrometer in the mufhe 
?v along with the barrel indicated 33*^* The barrel was expofed 

to heat during feventecn or eighteen minutes. On withdraw- 
ing (he cradle, the carbonate was found in one folid jftafs, 
' which had vifibiy (lirunk in bulk, the fpace thus left within 
the tube being accurately filled with racial, W'hich plated the 
carbonate all over without penetrating it in the lead, fo that 
the metal was eafily removed. The weight was reduced 
from forty to thirty-fix grains. The fubftance was very m 
and refilled the kniie better than any refull oi the kind pre- 
vKHilly oblained ; its fradlure was cryfialline, bearing a re- 
tViuMnnee to white faline marble; and its thin e^as had a 
decided lemitranl'parency, a circumflance fird observed in this 
refill t. 

i .i.carcous f'^ar On the 3d of March of the fame year, I made a fimJlar 
j endmd cryftaU vvluch a pyromclcr-piece wa$ placed within 
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* Jn many of the following experiments, leasi was ulbd in place 
of the fufible metal, and often with fuccefs ; but I Idl itiany good 
refults in this way: for the heat required to liquefy* the, leadap- 
pi ouches fo near to redneis, that it is difiiculc to difengage the 
cudie without applying a temperature by which the ebrbemate is 
injured. 1 have||l||d it anfwer well, to iurroiind the cradle and a 
few inches of thc^Wr with fufible metal, and to fill the reft of the 
barrel with lead. 
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the barrel, and another in the muffle; they agreed in indi- 
cating 23®. The inner tube*, which was of Reaumur's porce- 
lain, contained eighty grains of pounded chalk. The; ( tiibo- 
r.ate was found, after tlie experiment, to have h>ll ‘i I ‘-rains. 
A. thin rim, lefs than the 20th of an inch in thicknefs, of 
whi^tlfh matter; appeared on the outfide ot the mafs. In other 
refpefts the carbonat(| was in a very perf96l ftate ; it was ttf a 
yellowifh colour* and had a decided Himitranfparency and 
lalme fVafture, • But what renders this refult ol the groateR 
value, that on brcakin)^t|ie mafs, a fpaceof more than the 
tenth of an inch fquare, was found to be completely crylld* 
lized, having' acquired the rhumboidal fradure of calcareous 
fpar* It was while and opaque, and prefented to the view 
three fets of parallel plates which are feen under three differerit 
angles. This fubtlance, owing to partial calcination and fub- 
fcquent abforption of moidure, had loti all appearance of its 
remarkable properties in Tome weeks after its production ; but 
this appearance has fi nee been reftored, by a freOi Iraclurr, 
and the fpecimenis now well preferved by being hennelically 
inclofed, 

(To be continued,) 
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)n the Uje of the Sutures in the Skulls cf Animah* Bif 
Mr, B, Gibson 

The full life of the fingular junction of the bones of the m 

ikuH, which is called future, has, from the earliejfl periods of ^ k*' 

. • liit'irr’s in the 

anatomy and furgery, attra^ed the attention and eluded the /k ■i;!i of ..rum 

refeaiches of the phyfiologid* To this remarkable feature in 
ofteogny, in a great meafure peculiar to a certain period of 
life, many nfes have been attributed. Some of thefe are 
totally^^orOneous ; fuch as that for allowing the Iranfpiration 
of raoia^re, to keep the brain cool and fit for thinking ; for 
giving a more ftridk adhefion of the dura ?naler to the inner 
furface of the Ikull; for admitting a more free communfcatio!t 
by blodd-vefiels between the external and internal parts .of tl-e 
head; or for affording interliices, that the bones, may be 

Mancheftcr Memoirs* N. S, Vol. I. 39^ 

Bb2 


pulhe^ 
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piinicd afundlsr by llie growth of the brain, leil that organ 
ihoiild be cramped in its growth, in confequence of the com- 
j>ara«ively flow growth of the bones of the ikull. 

^d Other ufes attributed to the futures are merely ilight ad- 
vantages derived from (heir firudture, which are enjoyed in 
early infancy, or till adult life, but gradually cea& after fbat 
period. Thus at the lime of birth th,e loofe omeii of the 
bones of the Ikull accommodates the fhape of the head to the 
tigure of the different parts of the cavity through,. which it 
paffes. At adult age, when (he f^tnres are fully formed# they 
may occafionally check the progrefs (if 1 may be allowed tiie 
cxprelTion) of. a fraflure nearly fpent or vibrationsf com- 
niiinicated to the bones of the (kulh will be propagated with 
lefs force to the brain» in confequence of the bones being 
feparated at the futures. It is, however^ abundantly evident, 
that Ihefe are not the main purpofes for which the futures are 
formed ; otherwife they would not begin to be obliterated at 
a period of life when they would perform Ihefe offices more 
ulefully than ever. Confiftent with this remark we lhall find, 
tiiat tlic true purpofe for which they are formed, and the pcir<>' 
ticular procefs with which they are conne^ed, is fully CQtn- 
picted before their obliteration takes place. 

When we take a view of the mode of junction between 
' many bones, and parts of bones in the human body, which do 
not admit of motion, we find that with little CKccption the^ 
all agree in this particular ; that fooner or later the cartilag^ 
nr periolteuni which once was interpofed is obliterated, and 
thefe diftereni portions, or entire bones, coalefce. 

Tiie feparale portions, which originally compofe the 
vertebras, are early in thus uniting : after thefe the fides of 
lower j ? w ; at a later period the epiphyfis of a cylindrical 
bone is united io its body : and flill later the bopes of the 
ikull ufualiy coalefce, and the futures are obliterated. .Other 
bones, as thofe of the face, which have no mofion aqd 
fuffain little vveight, are irregular in this refpe^, ^ (aa^Hifoes^ 
uniting,, but generally remaining diftinfl, to the end oS' u long 
life. • 

Hie original formation of the otTeops fyAem in feveral 
difllnft pieces, refpefls principally its fpeedy oirificalion at. 
an early period of Hfe, and ita future convenient exU nfion, 
ii has arrived at its full growth;, and wc may conliJer it ua 
■ s agcnJial 
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a general principle, (hat where two parts of one bone are lepa- 
ralcd from each other by an intervening cartilage, or iiio 
(iiflin^ bones merely by periofleum, at that part ofTeous ma- 
terials are added to increafe their length or extend their fupei- 
tlces. This wig (halt hnd takes place, whether thejunMion 
be etfeded by comparatively fmooth furfaces, as between the 
body of a bnne and«i(s epiphyfis ; or. between the bones ot 
the fkull by jagged futures. Hence it*appears that the bones 
of the body generally are increafed in length or extent, not by 
a uniform extenfion of*tbe whole fabftanee, but by an ad- 
ditron of bony matter in feme particular part. 

Thus the body of a cylindrical bone is lengthened by ad. Cylindrical 
dilion to each end. This we no 
cafe, from contidering thbpart ii 

mences : as this commences in a middle point and proceeds end, 
to each extremity, it is natural to fuppofe that, its growth Aill 
goes on in the fame dire6iion, or continues at the extremities. 

That this is the cafe we know, not by reafoning alone, but 
by a dire6l experiment. Mr. Hunter funk two fmall pieces of 
lead in the middle of the tibia, or fliin bone of n pig, and 
meafured accurately the di dance between them; on examining 
the animal fome time aft.erwards, it appeared, lliat though ilie 
bone had increafed conhderably in length, the pieces of leavl 
dill remained at the fame difiance from each other that they 
were before. From this experiment we learn, (hat a cylin- 
diical bone is not extended in its middle, but is lengthened 
f)y addition to its extremities, where the body of the bone U 
joined to its epiphyds; the chief intention of the epiphyiis 
being to allow the intervention of a vafcular organ, whii ij 
may conveniently depoiit bony materials, without interfering 
with the joint it felf. 


ight conclude would be the l>ones are length « 

1 which its offiheation 


■As cylindrical bones are lengthened at their extreme parl«, 
we.are/led by analogy to conclude, that tlio fume general plan cefs appears to 
as pj^aed in the extenfion of the flat bones of the body : and fiat * 

^Ubot^h we have no direct experiment by which this has been bones. 
prbte% there atre circumfiances which leave lilile dppbt but 
they are e'S^ei^ed by addition to their edges. Thus to take 
like parietal bone as an example ; as ollification, begins in a 
central point and extends towards the circumferenoe, it i*, 
probably that to the completion of theprocefij, it continues i * 
go on in the fame direftion; and the fame circumflancc laUn;; 

p!a-. ‘ 
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place in every Ixme of the craniuiUi it is probable that even 
af ter the whole of the brain is incaierl in bone, the addition 


is i till tnade at the edge of each, and that the general enlarge- 
ment originates where they are all mutually joined by the 
lutures. Of this procefs I had a very ffriking ahiflifation fome 
years ago. ' In a" young fubjefl; fyonr what n«t, 

the depofition of ofleous matter had been fuddenTy'sIhfeteafed 
a Ilwrt time before' death. It was in drf&re'rit fiagto of prd”_ 
grefs, but had falffen place in all the bones ’of ‘ ISiSy^ which 

Inflitice in ih: I prcfervcd ; in'fotno partially,' irteftbers generally;'-’^ «11, 
,tkaii. offeoos matter was elevated ''aljove the leod' of the 

bone upon which it was ^ced. In feme parts of ttie pa- 
rietal bones it was only in its con^mentsefnenl, ^«d put on the 
appearance of a h*l-wotb, fimilaf to (hat Which may be ob- 
Icrved in the fame bones at an early period of their formation* 

In other parts the melhes of ihte net-work were more or lets 
filled up ; in others again completely, fo-S* to put on the uni- 
form appearance of folid bone. The fame rtrttcirlaled appear- 
unco was evident on the. edges of all 'the bones of,lhe IkuH, 
where they form the fulorcs, and atthWeRtreroiliesof tbeCy. 
Iindrical bones, between the body and 'Opipbyfis. The'faWfte ' 
appearance of increafed dopofitlon was feen on ifie for&«?eei 
tlie cylindrical bones, with this . difference; that the melhes 
were not circular:, but oblong fquares ; fo as to pot on more 
of the flriated- appearance. In fome parts, the newly fc- 
creted bone was ealily fcparable from: the general mafs, and ' 
tormed a thin layer externally,, alfording one the bell proofs 
1 have met with, of the incrcafeof cylindricBibonei iii thick- 
nefs by depolilion externally, whitft a owfefponding .infeBtal 
abforpiion goes on. From the Ariking fimilatity bf iappsanr- 
.ance on the furfaces and edges of. the bones,' we may fflfely^ 
conclude, that the fame ®f (WpofiUoft>yrts ,| 5 obg bnia : ‘ 

both, and ropy thence ibfer, that the bt^ ^ .the ; 

increafed in ewWnt byihiedepohtion of ofifeow 
edges, or where they are joined to each other 
faft points out to as., in a great meafitre, the 

peculiar mode of jniiflioii. 

In order that the bones of the flcoU.ii>py be incrrtihl^'lo ex-. .. 


The femttd lent, it is imtoeffary that they Ibould be retained at a cerlain 

edges give firm- diflance ftojn iwth others- that dbjtperiofleum with L's veflels 
rets, tic. ^ ; j^j,y 
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way pafs ilovvn between them, free from compreflion and 
fecrete the oiTeoiis matter. At ihe fame time, the thin bones 
ooropoling the upper part of the ikiill, reiling as an arch upon 
its bails, muil be united together fa firwly, asjiot to be fepa- 
Fated by comilioiir degrees of violence. For this purpofe, 
proje^iifg jiplMs .^om the external furface of each bone, arc 
reciprocals j^rmtved in^ correi'ponding nilches ; vrhidi only 
penetrate Urrough oiie half -of the thicknels of the Ocull^ and 
Jfof m an irr^gobtr kind of dovelatitng. \ / 

Two.ad[vantages.arife froei this ruperlicial, 

and confined to the external taole of theikuH. Tbe projecting 
points from iach fide, reffiog ntpon the folid furfiicc of the 
internal table orj^h)^ .oppoiile ,|x>ne, can refill mofc efieCtuaify 
any violence, which might tend, to force the bones inwards ; 
and the intemaf part of the IkuU prefents, by this means, a 
iinooth furface to the coverings of the brain ; farlnlernAlly 
no appearance of a jagged future is feen. 

From this view ofvthe fubjeft we fee* that the futures ofxhusthcfu- 
tbe hflihan fku.ll, by their peculiar formaiion, at once 
the bones, together, and fo far feparate (hem, as to allow the vafcular 

interpofition of a vafcula^ organ by. which their fuperficies is organ requifito 
gradually incitafed to its greated extent This explanation * 

of ' 


♦ Since this paper was written in the year 1 800, I have found, 
that a fiinilar opinion was publithed by ProfelTor Soemmerring in 
1794, in his valuable work, Dc corporis humanl fabrica.*^ To 
him, theieforc, any credit wWch may belong to the piimary 
fuggedion of this ufeof the futures is due. As his opinion, how- 
ever, has been little noticed by anatomifts generally, and is placed 
in a eleatrer point of view by the fa^ls which fugge^cd this further 
explanation of it to my, it has not been thought iinproper to give 
tisis tfiky a place in theie Memoirs. But wliiilt the reader will fee. 


by^he following quotation, the near refemblance between the opi* 
hion laf Fiffeiror%eminenijig and that which I have brought for- 
wardj-^^t, ho^ >he ^ca£les of plagiarifi or compiler will not be at- 

ficrefe habehtium terminorufu oifa cranii inter bene 

liquet. ' V ' 

Increme^m ambitus calvariae levant, ni enim inter ofia ^capi- 
tis inox' partUm' fiitune interponerentur, b«c crisfccre- non 
pblTenf, nifi alia ratione natura rem inftituei*et;^ "^li' igitur 
modo incrfincntum calvarixi cum incremento relt^iiohma oifium 


convenit 3 iidtio cjiiin futuri«> vel potius iineis cartilaginofis olTa 


us 
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OtUcr remark 
and inferences 


Why the fu- 
tures arc obli- 
terated, &c. 


of the u(e of futures coipprv hends and accounts tor iliole 
concomitant circuinfljinre':, winch were confidered by older 
anutornifis as their real ufe ; and, as lar as 1 can fee, is notcon- 
trudidted by any faQ connecie4 vi^ith them. 

It it be atkedi for. intlance, why at lbe*fiili^(a«4here ,is a 
ftronger adbefion of the dirra mater intern^y 
externally than in other parts of the (k]j[U^4he^ltDiC9^ that 

thefe rni^mbrines Aith their veffeU are, the 

futures, to firrm conjointly the tecrowy ■«i|:gan^^ 

bones are ex!tt?Ddc«J. V ; * . 0 t 

If it be afked, why 'there is a gieater yafoukrity or an 
appearance of btood-yeflels {)a^ng ibi^ugh the futort^ ? it 
perfe&Iy confii[lent with this opinion toanfwetj^^that the increafe 
of blood goes to this fecrejLory organ, for t|ie purpofe of tlie 
exlention ofthe bones. 

The explanation here offered accounts alfo for the general 
obliteration of llie fnturcs after a certain period of life ; for 
the bones having then arrived at thor full fia&e, the organ for 
the fecretion of otfeous matter is no longer needed } it ihrinki 
and is abforbed, and I he bones gradually coalefce ; by which 
a furtl\er advantage is derived, that of an acceQion of jdrength 
to the cranium at large. 


iis locis conglutinantur, verunt tamen non nifi in embfionibuB 
ad fonticulos, ut aiunr, hsec linea notabili latitudine, obicrvatur. 
OflibuB enim capitis hie locoruin ccrcbro crefeente, placide quai^ 
dedu£tus, cartilage augetnr, Jatipr evafura, nifi priftina pars fimul 
in os mntaretur, inde ofTa calvaria;, eodem mode', quo ofTa longa 
i]edu£lis epiphyfibus, vel quod unum idtmque eft, marginibus cret- 
cere, liquet, etfi in oilibus, longrs futura tpiphyres inter etdkphy- 
fin non critpetur. 

Qua junior igitur infant, eo minu^ crirpa et implexa iutura, 
vel nt reflius loquar, linea cartiiaginofa augufta, olfa }ungeil|, 
obfervatur. Quum veto aii£la aetnte olfa, crefente cerehro, dtdd- 
cuntur, eoruir.que, .craiHtudo adpofita cum intestlse, iiipA ex^riise 
potiiEmum tabulae, (imernae enim increiUehtuoi 
videtur) mafth bftea^. augttur, non poteft non effe, quin Iwenwl^ 
futurse forma, qntim quidem nafei ceepit, externa in fupeiiichs tarn- 
diu, augcatur, donee bmdem ipib ea quam quo 

minus cerebrum calvariam ulterius deducere poflit, quodpubertatia 
tempore acqid^t. Rariftime hare oiTiftcatio ad aetatem virilem ufqqe. 
iletiiictur«'*^Soemixierru}g de corporia Human! Fabrica, page ftl2. 

U 
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If any addiliona! argument be necelTary in fupport of !lii<5 
opinion, I may alfo notice the llriking aiialcgy which lubliil^ 
beiween the reparation of one bone of the (kull fnuii atmthcr 
Jby a future; and that feparati^ which exiUs between the 
body of aicylindncal betfict anil its epiphyfts* They eacii 
remain only' for a certain length ‘of time; each /allows the 
interpofition of a fecr^ry organ ; and both begin to be ob* 
literated when tbei ^bones with whieh the/t^reconneded haA^e 
completed their jgrowthr^ and their continuance » no longer 
neceflfary* 


xiy, 

OiiiheEeproduSitonqf Buds. By THOMASiV^NOKEW Knight, 
Ejy.RJLS* ; 

My dear Sir, 

Every tree in the ordinary couife of its orow-th generates, P®"®' 
in each feafon, thofe buds which ex|>and in tlie facccctiing * 

fprfng; and the buds thus generated, contain, in many inflaiiccs, others 

the whole of the leaves which appear in the following fuminer, t»n>UuceJ. 
But if (hefe buds be dettroyed during the winter or early part 
of the fpring, other buds, tn many fpecies of trees, are gene- 
rated, which in every refpefl perform the office of thofe which 
previoufly exided, except tliat they never afford fruit of blot- 
foms. This reproda6lion of buds has nut efcaped the notice 
of naturalifls; but it does not appear to have been afeertained 
by them from which, amongd the various fubdances of the 
tree, the buds derive their origin^ 

0U Hamel conceived that reproduced buds fprang from prC- HamcPiojii. 
Oilijatuiiied germs; but the exiftence of fuch germs- has not, in ja'ftVc 
Any ibiibtnpe« been proved, and it is well icnowni thal the roots, pre-organlz^d 
. of many fpecies of trees will, under 

prbp^^anageniouf, aSbrd buds from every part of their 
fot&eesipcjiljd therefore, if this bypothefis be well founded, OUjcftioa, 
many fitch’ germs mull be annually generated in 

every lar^e three ; not one of which in the ordin^y courfc ot 
iiature will come into adion : and as nature, gmidll^t its exu- 


♦ Phii.Tranf. lAOS. 


beratM 



3jO 


0^9 rtTK REFROD^JfCTlONT OF BUn^: 

?>«*ranc*c, does not abound in ufelefs productions, the opini<»ns 
ot Ibis illuftrious ph)‘iiu!o^ilt are, in this cafe, probably erro- 
neous. 

Siippofiii >n ihit Oiiicr naturalids have fuppofed tbe buds, when reproduced, . 
b^thrLark?'* pie^cus of veffels v^hicb coA^ilutes the in- 

ternal bark; and this opinion is, I believe,* roo!C?b |^tt*r*9tinied 
by modern botanifts : it neverlhelefs appeaja to be ;^pibunded, 
as ibefe^s I fliall pjioceed to (late wriJi evipoe* - 
Inftancf. to the If the ftU'ft^Aatks of the fea c&le . fvrambe inariffmaj be cbt 
calT^'Lterna^ ofi near I life; ground in the (prjfig, the nwednllary fobftance, 
buos. ^ wiiliiii that paFi of the fialk which; remains atta^ed to the 
root, deqaysj and a cup rs thus formed in which water colleCls 
in the (ticceeding wdnter. The lides of this cop confift of a 
woody fubftance, which in its texture and and mode of 
generation, agrees perfectly with ihe^illwrntnn of trees; and 
J conceive it to be as perfei^ alburnum, as the white wood of 
ilic oak or elm: and from the tniertor part of this fubftance, 
wiilnn the cup, I have frequently obferved new buds to be 
gonerii!c(| in the cnluing fpring. , iLis fufticienUy obvious that 
tlio buds in this cafe do not fpring from the bark; buldt is pot 
equally evident that they might not have fprung from fome 
rtMnains of the medulla. 

potJtoct afford the awtumn of 1802, I difeovered that the potatoe pof- 

bjids at the cue felfed a iimilAr pow'cr of reproducing its buds. Some plants 
* of . this fpecieshad been fet, rather late in the preceding fpring, 

in very dry ground, where, through want of moifture, tlic^^ 
vegetated very feebly ; and the portions of the old roots re- 
mained routed and entire till the focceeding autumn. Being 
then moiflened by rain, many fmall tubers w ere generated on 
the fnrtaces made by the knife in dividing the roots into cut- 
tings and the buds of thefe, in many inftances, elongate^d 
into runners, which g^veej^iitence to other tubers, feme of 
w hich I had the pleafure to fend to you. . 

— 4iiJ therefure ^ >« » former paper remarked, that Ui# potatoe^ 

m>yiom the of lour diftinft fubftances, the epidermis, the ilw 
' bark, and its inleriial fubftance, whiph, from its 

tion, and (bbfequent office, 1 have fuppofed Jiq^^j^Ufnous: 
there is alfo in the young tubes a irapipar^nt . the 

centre, which is probably its medulla. The buds'and runners . 
(prang from the fubftauce which I conceive to be the^alburnum 
ot the root, and neither from th©;.. chiral part of if, nor from 

the 
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U)e forface in contadl with the bark. It muft. however, be 
admitted, that the internal fubftanceoF the potatoe correfponds 
more nearly with our ideas oF a medullary than oF an albur- 
S7US Fobllance, and therefow this, with the preceding fa6ls, is 
addticed to prove only that the reprodweed buda of thefo 
plants ajre not generated by the corfical fubftance of the root : 
and I fbalt proceed to relate Fome experiments 'on the Bpple» 
and pear; .and pHMnbw.irt*e, \«^ich I conceivcfto prove ttHit the 
repr^uced .buda*oF thpFe plants r do not fpring ^rpm.the me« 
dulla, , ' . ‘ ‘ . • ; ! , ' . * / - 

Having raifed from feeds a very cbnlid enable !iiii#btir of o^thcr mftanccs 
plants of each of thefe fpficies in 1^02, I partly .dSfebgaged 
them From the (bit in the autumn, by digging round > etich ced buds ap. 
plant, which was then raifed about two inches above its former 
level. A part of the mould was then removed, and (be plants nam, 
were cut off about an inch below the points where the feed- 
leaves formerly grew ; and a portion of the ropt, abo^l an inch 
long, without any bud upon it, remained expofed to the air 
and light. In the beginning of April, I obferved many fraall 
elevated points on tiie bark of Ihete roots, and, removing the 
w^hole of the cortical fubfiance, I found that the elevations 
were occafioned by fmall protuberances on the furface of the 
alburnam* As the fpring advanced, many minute red points 
appeared to^perforate the baik: thefe foon alTunvcd the cha- 
racier of buds, and produced Ihoots, in every refi[)c6l (toiflar 
to ihofe which would have fprung from tUe organized buds of 
the preceding year, VVliethef (he buds thus reproduced derived 
any portion of their component parts from, the baik or not, I 
(liail not venture to decide ; but I am much difpofed to believe 
that, likethofeof the potatpc, they fprang from the alburnous 
fubfknee foiely. 

Thefpace, hawever> in the annual root, between the medulla They dn not 
and the hark is very fmall j and therefore it may be tended 
bi^ds in ihd'e inflances may have originated from the 
4 thought it neceflary to repeat fimilar 

experiiDOrjits on; the roots and trunks of old trees, and by 
thelc the reproduced precifely in the fame mamrer 

as the anuual^rooU :* and thercibre« conceiving mylcif to have 
proved ui' a former Menioir,* that the fubHance which has 

riul. Trauf. of im. 
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been called the medullary procefs does not originate front th.9 
medulla, 1 muH conclude that reproduced buds do not fpring 
horn that fubflance. 

n, mi'k^ on ill- 1 have remarked, in a paper Which you did me the honour 
i h V ' lay before the Koya! Society in the commencement of the 

n^ruic I ' (irob<i- prefent year, that the atlbCrnoua tubes at tbehr termination 
h.y cttffdcd, upwards invariably join the cenimt veflfeh^ Mnd that thefe 
veil^ls, which stpjpear to derive (Heir origih fi;#m thealburnous 
tubes, convey nutriment, ahd ptcbably gfviit extiiCnCe to new 
buds and 'leave's. It h alfo.pe^ident, fr6in tbe facility with 
which the riling fap is transferred from one fide of a wounded 
tree (p the other, that the alburnous tubes jpofiefs lateral as 
well as terminal orihees : and it does not appear improbable 
that the lateral as weli as the terminal orifices of tbe alburnous 
• tubes may pofiefs the power to geheraie central vefiels; 
which vdTeU evidently feed, if they do not gi ve exifience to, 
the reproduced buds and leaves. And therefore, as the pre- 
ceding experiments appear to prove that the buds neither 
fpring from (he medulla nor the bark, I am much inclined to 
believe that they are generated by central vellels which fpring 
from the lateral orifices of the alburnous tubes. The practica- 
bility of propagating feme plants from their' leaves may feem 
to fiand in oppofition to this hypothefis ; but the central veffcl 
rs always a component part of the leaf, and from it the bud 
and young plant probably originate. , 

At»^^rnpL to Jif- I expected to difeover in feeds, a fimilar pow'cr to regenerate 
w ^iTrt^s the c6lyledons of thefe, though difliinilar in 

organization, execute the office of tbe alburnum, and contain a 
fimilar refer voir of nutriment, and al once fupjdy ihd place of 
the alburnum and the leaf. But nO experiments, which 1 have 
yet been able to make, have been decifive, owing to tbe diffi- 
cult of afcerlaining (he number of buds previoufly exifibig 
W'ithin the feed. Few, if any, feeds, I have reafott to bdiev^>^ 
contain lefs than three buds, one only of whlt^, 
cafes of accid^f, germinates; and Tome feodi#|^p6ar'^i!on- 
tain a much greater number. Tbe feed of the ^ 

to be provided with ten or twelve leaves, eaijl^^ svhich pro-* 
bably covers the rudiment of a bud, and tike the 

buds of the horfe-chefinnt, contain all the leaves and apparently 
all the buds of the fucceeditig year: and I have never been 
.^blc to fatisfy myfclf that all the Bads were eradicated without 

havfng 
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hiviiig doftroyecl the bafc of the plumule, in which the power 
oi .reprouucing buds probably refides, if fuch power 

Nature appei)rs to have denied to annual and biennial plan^ Annvn! wjd Ui- 
(at Jeaft to Ihofe which hav6 been the fubjecls oF my experi- 
inenls) the power which it has given to perennial plants to pc;vvo!. 
reprodjfce their buds* but neverthelefs fomc biennials poflefs 
under pftuliar ctrcinnfia|i|pes, a very fingular reluurce, when 
all their buds have been deftroyed. A turnfp, bred between 
the EnglJlh and Swedilli variety, from which t had cat olF tiie 
greater part, of its fruit^fhdksji and of whicii all llie bads had 
been deftioyed, remained feme weeks in an apparently dor- 
mant (late; after which the firft feed in each pod gerntjnated, 
and burning the feed- ve (Tel, feemed to execute office of a 
bud and leaves to the parent plant, during the flmrt remaining 
term of its exifienccy when its preternatual foliage periled 
with it. Whether (his property be potrelTed by other bienmul 
plants in common with the turnip» or not, 1 am not at. prefent 
Ml poflbffion of fads to decide^ not having made precifely the 
fame experiment on any other plant. 

I will take this opportunity to correft an inference that I Cone ion of » 
have drawn in a former paper/ which the facts (though quite 
correflly ftaled) do not^ bn iubfequent repetition of the ex- 
periment, appear to juftify. I have dated, that wlien a per- 
pendicular ihoot of the vine was inverted to a depending po- 
fition, and a portion of its bark between two circular incifious 
round the ilem removed, much more new wood was generated 
on the lower lip of the wound become uppernsolf by the 
inverted pofition of the branch, than on the oppofile lip> whicji 
would not have happened had the branch continued to grow 
CTcSi nndl have inferred that this oQe£t was produced by Tap 
which had defeended by gravitation from the leaves above. 

But the branch was, as I have there flated, employed as u 
layer, and the matter which would have accumulated on the 
opnofite Up of the wound had been employ ed in the forraalioii 
of a cirpumftance which at that time efcaped my atten- 
tion. The {sITei^s of gravitation on the motion of tlie defeending 
fap, and confe^^^ent growth of plants, are, I am well fatisded^ 
from a grea(t variety of experiments, very great ; but it will 
be very difficuk to difeover any method by wliich the extent 


* Phil. Tranf of 1803. 
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of it** operation ean be accurately afcertainecl. /l^'or the veflef^. 
which convey and impel * the true lap, or iluid from which 
the new wood appears Lo be generated, pafs in|mediately fron? 
the ieaf*ftalk towards ilie root; and though the motion of ibis 
fluid may be inipeded by graviulton, and it tjn even again 
leturned into the leaf, no portion of it, unlefsft had b^en ex- 
travafated, could have dcfceiuled tqk the part from w^ich the 
bark taken oA’ in the esperiment I have deferibed. I am 
not fenfrble tbnl in the diflerent paper^t which 1 Itave hart the 
honour 10^ addreis to you, I havue drawn any other inference 
which the fafl?, on repetition ol the oriperimcnls, do not ap- 
pear capable d* fupporting. 

I am, &:c. 

fKO«. ANDREW KxMGHT. 

Elian^ Mmt 12, 1305. 



ExptrimenU on the Cafiotis Omlt vf AioU\ by a Society of A^na* 
teuraat Toufon/e. PMiJhed hy M. I\ Di sFAi% Profejforof 
Chemifiry in the College of that City,^ 


Difigreemeni of 
former experi- 
nienca on the 
ikidc of azote. 


Prep.iritlon of 
The nifratc of 
ammonia. 


Procefs for ob- 
taining the ga- 
leou.s oxi«2c of 


The motive for the following experiments w'as the ver^ 
different, and even contradidlory relulis, v\hich have been 
publifhed of former eflecls. The experiments w'ere tried 
upon more than a dozen perlons, a^d iu feme cafes repealed 
two or three times; the fenfalions which eacl> expierienced 
were written down at the moment, by the reporjer, from 
whofe memorandums the fubfequent obfervations are drawir. 

The nitrate of ammonia ufed for^the experiment was indif- 
tinflly cryflallized, but was quite neutral. Its tafle was 
pungent, with a fliglit odour. It had been forc^ed by 
turaling my pure nitric acid with ammoiiiacal>gaa.oi^ii]&^ bjr 
difliiling fal ammoniac with the common potalb of ^yommerce. 

About one heftogramine (15-t5 grains) of was pot 

into a fmall retort, and placed on a fand-batb, vvli^re. the fait 


• Phil. Tranf. of 1804. 
t Aimaks de Chimie, Yol, LVL p. 243. 

melkc? 
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ineUcd and jjoiled for a fhnrt lime vMihout yielding any gas ; 
at length, the retort became tilled with a white vapour, which 
quickly dirap|cared ; the gas was then rapidly difengaged, 
and was cau^it in bladders. By degrees the difengagement 
became more and more How, and when the operation was 
ended, fcarceiy afiy thing remained in the retort. 

Another experiment was made with a larger retort, and 

. ^ .• . i. . • . 7 •• • cofs on a big«r 

three nedlogrammes (10 oz« troy) ol the -alt, from which was fcaie. 
obtained gas fufficlent to fill eiglit bladders. This operation 
proceeded in a fimilar manner with the former; except that 
as the retort cooledi a red va^pour arofe within it, which it was 
afcerlained by experimenti contained no nitrous gas. 

FfTtBs of Gafeous Oxide of Azote xihca breathed into the Lun^^s* • 

All who have tafied or inhaled this gas agree in deferibing The g.i»f has a 
its flavour as firongly (accharine, and remaining upon the of. 
gans of fume perfons during the whole day after receiving it. 

M. Difpan obferved in it an after*tafle of nitre; but acknow- 
ledges that it was the laft colle£led gas which he tailed. — 

M. dc M * * perhaps under a fimilar iiupreflion, lays he 
perceived in it a ftyptic quality. 

The method of refplring this gas was by means of a blad- The gas wasie- 
der with a. flop-cock in it, applied to the mouth; the noftrils 
being clofed, and (he lungs as much as pofliblc emptied. 

No. 1. The firfl perl'on upon whom the experiment w'as 
tried, fwooned at (he tlilrd inipiratlon, and remained fenfelefs 
about five minutes, when he recovered, but with a fenfation 
of great fatigue. He rccoi levied to have experienced only a 
ludden faintnefs, attended with a tingling at the temples. 

No, 2. M. de M * * * obferved a faccharine and ftyptic 
tafle, and experienced a fenfe of great dilatation, accompanied 
with heat in the breafl ; his veins fwclieil, and his putfc was 
quickened ; furroundiiig objeAs feemed to revolve round him. 

Blit be thought he could have boroe a flronger dofe; the blad- 
der not being large enough for hir^iungs. 

No, 3 ex^perienced a faccharine tafle on the firfl infpiratim? ; 
but became infenfible to thofe which fucceeded. His Itings 
were forcibly dilated with great licat. When the bladder was 
removed, he appeared very comlwaabic, but could notrefrairj 
from violent burfls of involuntary laughter. 

No. 
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No. 4 had Ihe famo faccharine fafte with tl*n* preceding, 
and retained llic impreilion fri»m ten o’clock ir^ the morning 
till after midnight. He cKperieiiccd vertigoes, J[and his legs 
trembled under him during the remainder of the day. 

No. 5, the fame faccharine (aiie. On quitting the bladder, 
)'c had a dizzinrU of light, whjch was fucceeded by a fenfa* 
tion of great ploafure throughout lhe«.bbdjr^ dEUt, legs were 
weakened. 

No. 6', Saccharine flavour throughout (he day ; tingling in 
the ears; te^ tottering, and ihe^flornach opprefTed. All that 
experienced was rather painful than agreeable. 

KcfcWing the In order to afeertain what influence the mode of breatlyng 
g.is from a biad- from a bladder might have on the foregoing refults, the parties 
requefted to infpire common air in the fame manner.— - 
rcfiiic of tbf. cx- They were all mechanically fatigued by it, and nothing more. 
Oxig"n gaa dlf- ' bladders were next filled with oxygen gas, and applied 
{f.iea from com- as before to the fame perfons, who found only a flight differ- 
Thnan inc between it and common air^ a)nfifl:iog in an augmentation 
of the heat of *1^® heat of the lungs. 

Condufion fingular effeits above deferibed, can, therefote, and 

' ought only to he aferibed to the galeous oxide of aaote. 

Other cxperl- Another meeting of the fociety was held for repeating (he 
ments. experiments more at large, oo'the refpiration of gafeous oxide 

of azote. 


Particulars of 
fi*e t^rocfls. 


Defcriptioii of Eight lieflogramrnes (27| oz, troy) of nitrate of ammonia, 
the apparatus prepared as before, were put Into a retort, with its neck fittedf 
with upwards of ^ double-bodied receiver, from whence, by naeans of a 
tube pf welter, the gas palled into an inverted veffel over 
water. The retort was placed on a fond-bath. 

Particulars of affoded the retoft, the folf melted; and 

fhc procfis. nearly at the lame moment, fparkling vapours arofe in the re* 
tort, but in very fmalt quantity. The air which the heat ex- 
pelled frooei tbe veffels had a nitrous odour ; bat (biti as weflaa ^ 
rfie vapours gradually diminifhed, and as the proceft .cbsijtihti^ 
they diTappeared altogether f they were fucceeded a 
Imeil of pruflic acid. At length the retort became'^lted with 
v^hile vapours, and the gafoous oxide of azote begs^Uo pafs 
ovi;r. The difengagement foon became fo abundant tiiat it 
waF judged proper to draw* out llie fire; but afterwards, on 
icplacing ihv coals, the gas, which in the interval bad dimi- 

nifhed. 
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tuflipd, wtc ^ain fo rapidly idev<;loped that the lutini; of the 
veflch bcf'u ^10 give wayl Hut nstw itbfiendiiig the loft iwhtdi 
this occafiotM^^, (he dtfengegement ctfRtinuM extremely Mpid 
in the receiver for et keft » ^imHer oT »n hoar. 

M. Uirpaa ruppolisi, thht if fite hiting had not given way. Danger at ea* 
an e^plotlon weeiS hliFe taken pCtee, at bat happened to ?!'><>•»>. 
others to this proodk. , 

He tiekt proceed* to ffitta the oi* the refpiration of 
tuit gat. 

Tweke perfitat andorwiM (he exptahtieAt, and on many The efllftt pram 

was repeated. He obferte* thil inoft of tbhtt had inhaled **/ theit* 
le gas of the former bfrtHratmti, timre t«vo out ef tevefi ek- powerful than 
porienced pieafing fenratk>hi ; ba^n fhfs fecohd oocation^ Oot the fbrmeiT 
one felt {4ea(ttre$ on the ctontrary^ they ail felt pain> and 
'•7*1 ny fuffered aidfemety. 

One perfon (lamped with his fodt tht^i)rhote time of the 
breathing: when the bladder was retnoi^ed^ he recovered 
^rnm the profound flopor into which be had plungedp and 
^ <1 nplained of a pain in the baclt part of hit bead, as if he 
uMd received a violent blow from a dagger: he could not be 
prevailed on to make another trials The other perfons in 
iieral wereufle£led with vertigoes and dizzmefs of fight, fuc- 
cceded in feme by involuntary convotfive fits of laughter. 

M. Olfpan tried the effcifls of this gas on himfelf, wfneb he m. Difpm's J<*. 
thus deferibes 

At thefirft inTpiraiion, I emptied the bladder^ and toy upon hini. 
mouth was ipAantancoufly filled with a faccf)arine flavour, ielf. 
which ektended into my lungs and inflated them, I emptied 
oi.d filled theia again : but on the third attempb my eai ^ were 
filled with a tinglUig tioife, and I dropped tb^ bladder^ 1 did 
noi^ however* become Altogeihar in^fiMe, last reamed m 
A kind of benfiiafaedaAoai(hmltif*roU{ng my eyetebou! with- 
out fiKtog4hem on any particular objeft: Iwasthon fuddenty 
teiaed with ctmtulfive laaghiag fits^ fuoh as f nevsn^ my life 
belSwe torperjeticed* Inn fewfeec^ 
flopped fnddenlyi and mo iimger fidt any 

^rwo edhers on whom the gas was tried, experienced only a gn 
ccnvunlve movement of feme of Htf moficles of the face; but • 

were in t}ie coorfe of die day gffeeknd with violent diarrhoeas 

Voc. XllI.^^AFatLy "iSOfl. -Cc M* D^ipan 
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DifHcuIty of M. DiTi'an thinks it will be very difficult to ? ^ucc tbe c?- 
^ffcalTo/this galeous oxide of azote to aity general fyi em, as they 

gas to any gene- vary fo confiderably in their operations upon indivi- 

fyltem. duals/ and, what is more fingular, even upon the f^me perfon, 
M. D. concludes his. paper with an accotmt of an experi- 
ment to eicertain the effefdl of gafeous oxide of azole upon 
animals, , , ' , 

Experiments on He placed a grdeniinch in a veflTel of fuffic^fii^ dinsenhons, 
*n**'afc^r oxide fihcd it with gufeous oxide of azote. At Yirll, the bird 

of Motc? *feemcd to fuffer no inconvenience; but he foon gradually 
doled his eye», and dropped gently on iiis fide, as if adeep. 
On being refiored to th^ Ture aio he refumed his feet, . with- 
out attempting to. fly away«. About an hour afterwards he was 
fubjeded to a fecond trial, and having been fuffered to remain 
longer in the vefTel, he was taken out quite dead* 

M. Difpan thinks it very remarkaUe that the bird (bould 
make no efibrt to efcape, and that he (liould manifeft no con- 
vulfivc Tymptoms,, fuch as ^ take place in experiments with 
other gales. 


XVL 


OhfiTvaiiom on the Mammoth^ or American Elepjtant, by xvhich 
it is proved to have bem an herbivorous AmmaU In a Leifer 
jrom the Right Reverend Bijhop Ma&ison** 


Pifcovciy of a 
inafninoth hav- 
ing vegetable 
remains in its 
itromach. 


One 


of (hofo bas lately occuf/ed, which the natu- 
ralitl knows bell, how to appreciate, and which I therefore 
take a pleafure in communicating to you. It is now no longer 
a quefiion, whether the Mammoth was a herbivorous or car- 
.myjhrous animal. Human induflry has revealed a lecret, wbieb 
the bofom of the earth had, in vain, attempted to, conceal.-^ 
In digginpa well, near a Salt-Lick, in Wythe-eounty, Vir- 
ginia, i^rp^s^rating about five feet and. a half from the fer^ 
lacCj, ‘ le IgU^niiers ilruck upon/tbe. lomacit of a leammolb* 
bonthnts were m afiatc of perfect prefervation,. confifting 


To Benjamin Smith Barton, M. D. editor qf the l^iladeJ-. 
phia Medical and Phyfical Joui^aJ, from which (jvqL H.> k k 
taken. 
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t>f ba^ iAJ*icated reeds* twigs*' and grafs* or leaves. There 
could be ni deception I the fubftances were designated by ob* 
vious cl|^rSf£ters which could not be cntftaken* and of which 
every oi^ could judge; befides, the bones of the animal lay 
around, and add^ a filent, but fure confinoation# The whole 
ro/ted upon a Ifme-ftone rock. I have not feen, as yet, any 
part of Ihofe contends; for, though I |vas within two days’ 
journey of the place where they were found, I was fo well 
fatisfied with the narration of gentlemen who had feen 
them, *and upon w'hofe veracity, as well as accuracy, I could 
rely, that I thought the joarneyjfnneceflary ; efpecially as I 
took meafures toenfure the traj|Jm!(non of a fofficlent quantity 
of the contents, together with ^ the bones, to Williamlburgli. 

When the contents arrive, a part thall be forwarded to you. 

I hope to form a complete fkeleton of this vaft animal, having 
giveii directions to fpare no labour, in digging up every 
bone. 

We Ihould not be furprifed, that Ihefe fubitances fltould be Remarks on tlie 
'Ibuspreferved, when we recolledt the ftate of the rhinoceros, 
fnentioned by Pallas. Blumenbach, in his Manuel d*Hiftoirc 
Nalurelle^ vol. II. p. 398, (traduit par Artaud), has a note, 
which is very applicable (o the prefent fubject. He fays, 

Quelquefois on tiouve encore de#pi^ces animales qui ont 
conferve, fans alteralioii, leurs parties moUcs; mais, cepen- 
danl, comme eliesse trouvent aufll enfouies dans la terre par la 
{'uite de ces grandes caladrophes des temps antdrieurs, on doit 
les ranger parini les corps pdtrih^s, dans le fensle plus Ctendu. 

Je citerai, par exempic, le rhinoceros delerr6 prds de Wiloi, 
en StbCrie, qui olfrolt encore des relies tres^reconnoiirables, 
m^me ayant encore Todeur animal de mofcles, de chair, de 
j^au, k de polls. Pallas Pa dCcrit tres-exaClement dans les 
Mov. Commimt.TetropDlit., tome 13. p. 585.’’ 

' Wftether tbit fiAl kind of petrifaCiion, of w|^b Blumen- —probably from 
bidi fj^aks, a(nd ^hicb he cAUs^//tpleme?it caZcsne)j|^as been 
the eaufe of the prefemratibn of thefe fubiiances, bl^hether 
it be;the efieCt of the in!lrine fait, with which (be eart^wt^ere ^ 
they were buried, hat been conliantly charged, muft be left 
ibfublteinveftigation. I pretend not to decide. Had they 
b(^%uried deepin the earth, tHkt circ^m (lance alone might 
have prevented a deepmpofition ; but Ithe depth of ^vc or fix 
feet l^ms inrullicient loarrcft that cbvmical aCtion, which 
* C c 2 changes 
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changes Ihe appearances of organized bodies. feiff 

however, is decidve, as to the principal queftj/n. 'It ha® 
fummoned the difeordant opinions of philoTophitir® beibre a tri- 
bunal, from which there is no appeal. « 

Williamjburgh, OAober 6ih^ 1805. * » 


Note on the preceding Paper. By the Editor^' 


Fadls by Mr. 
Nevii on long 
^referved vcgc- 
t4bte bodies. 


vli» nitrrailve* 


Mr. Francis Nevll, in bis account. of the elephantints teetl? 
that were difeovered in the north of Irelandf early in the 
el|;hteenih century, has moi^joned fome fa6ls relative to, the 
long prefervatron of vegetab^^f matters, which feem worthy 
of our notice in this place : and the more fo, as this gentle- 
man’s paper Teems not to have excited any attention among 
the modern writers on tlie exuviae of animals found in coun- 
tries in which the living animals thcmfelves are no longer 
Teen. Some extravagant conjeAures are mixed with Mr. 
Nevil’s account: but thefedo not, in the lead, invalidate tht^ 
truth of what he fays, relative to the bed upon which the 
Iridi elephant was laid. 

** The place (fays be) where this monder lay, was thua 
prepared, which makes me believe it had been buried, or that 
it had Iain there fince (he deluge. It was about four feet un- 
der ground, with a little rifing above the luperficies of the 
earth, which was a plain under the foot of a hill, and about 
thirty yards from the brook * or thereabout. The bed whereon 
it lay had been laid vvith fern, with (hat fort of ruflies here 
called fprits, and with budies intermixed. Under this was a 
did’ blue clay on which the teeth and bones were found ; 
above this was drd a mixture of yellow clay and fand much of 
the fame colour; under that a fine white Tandy day, which 
was next totlhc bed : the bed was for the mod part a loot, 
thick, an^ln fome places thicker, with a moitlore cleat 
tbrough^^ it lay fad and clofe, and cut much like aid 
Y'auld/Sfvide into flakes, thicker or a thinner as you would n 
and' in every layer (life feed of the ruflies was as frelh is if 
new pulled, To that it was in the height of feed-lime that thofe 
bones were laid there. Th*i branches of the fern, in every 


^ A finall brook that parts th® coujdties of Cavan and lilo- 

luighan.” 
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ky as ave«,<|/ened fhem, werd very di(tingui(hable« as were 
the fee» ruflies and Ibe tops ot' the boughs. The whole 
matter (nelt*very four* as it was dug, and tracing it I found it 
34f feet flmg and about 20 or 22 feet broad.^ — I forgot to 
fueniioii tnat there was a great many nut- (hells found abou t 
the bed, dferhapsPlhofe might have been on the bufties which 
compofecf part.of the bed 
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OhfirvtUions on the Dan^ qf or Pottery of 

a bad ^ality. By M* ^^idevin of Rouen f. 

^ URE white argil forms the body of the fined pottery DifFcrcnt kinds 
which bears the name of porcelain ; clays lefs pure, and rettery, 
coloured more or lefs with iron, ferve to form the done ware, 
or hard earthen- ware, and the common or foft fort, which 
didbrs from the other, in not experiencing a commencement of 
fufion at their furface in baking, like porcelain or done ware. 

This badly prepared common earthen-ware is the kind 
which is occafionally attended with danger in its ufe^ and is 
the fubjed of this paper. 


Earthen^uare, ^ ^ 

The bifeuit of brown earthen-ware is prepared from a ferru- ware, 
ginous clay ; that of white earthen-ware is compofed of a mix- 
tore of ferruginous clay, of another clay containing much 
filicious (and, a little lime, and finally of a porous clay, which 
renders it lefs compact, and gives it whitenefs after baking. 

Nature not always affording ihefc earths in the fame flate 
of combination, occafions differences in the bifeuit, when it the quahty'* 
becomes fubjedled to the heat: other differences alfo arife in ^ iMUria 
the adion of the enamel on (he bifeuit. If the ^r(b be loo 
ferruginous, or too much mixed with filicious parkicJes, the 
enamel, during the bakl^, a6ts as a (lux on the bifeuit^oftens 
it, and occafions the pieces to lofe their (liape, 

If the earth is too porous it abforbs the enamel and remains 


^ A Natural Hiftory of Ireland, fn three parts, by Dr, Gerrard 
Boate, TJiOfnas Molineux, M,D, F« R. $. and others. Pages J28 
•»;-l30NDubJtn: 1756. 

f Annales de Chetnie, T, 55, 
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BAD aUAMTY 0?F f-^iCRT A It #C . 

rough, and as it were dried.' ‘I^'il contai^s^too V^uch j iiine, ft 
throws otr the enamel, which falls frorq U in fcal^s iiAlead 
adhering to it. * i 

On (he other hand, the white enamel is compofedpf fdicious 
fand, a little lime, lead and tin oxides, and Tome ground 
together with water in mills. The brown lort is c^mpofed of 
the fame materials, ^ with the additioi^ of manganefe and 
perigord (lone ** 

The greater or lefs fudbility of the fand ; the greater dr 
lefs purity of the lead, of the tin^ asd of the faline fubtlanccs 
employed as fluxes j the c^^rent degrees of heat which the 
mixture receives in theglawg; (he variations of the fincnels 
given to the glazing maferialf by the adtion of the mill, are fo 
many circumflances which caufe changes in the enamel in its 
(late of futlon on the pieces, relative to the (late in which it 
finds the bifeuii and to the fuiible layer, with which this lad 
is covered. 

Palteri/, 


The body of the brown pottery is a red clay, more or fefk 
ferruginous and compa6l according to the places where it is 
procured. 

The coininon or yellow pottery is made of a white clay, 
which contains a little lime and magnetia, and a conticierable 
quantity of filicious fand-, whidi may be generally cflecmed 
a fourth of the mafs, ^ 

The glazing of the brown pottery is formed with a mixture 
of filicious fand, yellow or red oxide of lead, and manganefe 
pulverifcd together. 

That of the yellow^ earthen- ware is compofed of a mixture 
of filicious fand, and red oxide of lead, which, during il:> 
baking vitrifies at its furface, and forms a yellow glazing more 
or lefs tranfparent. To this mixture is commonly added, in 
p'rance, a iKlie oxide ot magnanefe in powder, more or lefs 
due, witj^t grinding them together. This is called the^c/u», 
becaub^t fufes more difiicullly than the other materials, without 
bR^ixiv^ with them, and by that m«)lns forms tlreaks, fpots, 
or brown fpecks, according to the coarfenefs of the powder 
ilfelf. 

In fome maim fa6l cries t?hey mix oxide of copper wtfb tbt ' 
common glazing, fo give it a green colour, and in qthers tbi^y 
form dfcfigns on the pieces, with oxide of capper, wh^jivpri)- 


* A black (lone or compact manganefc. T. 
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oiices aereeic/ wilh^xide^o^j^ which caufes a red, or with 
oj^ide of^manganefe, Vhich gives a brown. ^ 

Great Ynpdrfedion:^' are produced in pottery, from the in- p^rfcaionia 
jodictoufi Ve of glazing over earths of an unfuilabie nature, pottery, 
and this t^more remarkable when the earths arc not fo well 
prepared jbr Iheff glazings- as they are for thofe of the finer 
w’ares. The'ariicles common pottery are lefs carefully pre- 
pared bot|i in Uieir materials and baking. This lad is ufually 
[terlbrmed at a (ingle operation, and with lefs fire. 

The(ncansof’ produciag good pottery and to 

coiifift m carefully chuiing the earths for forming the body : infure its good^ 
in producing , an exa^ coijncide||ie of expanfion by heat ba- aefs. 
tw'een them, and the vitrifiabldjj^laze with which they are to 
be covered, .and in baking them by a proper , degree of fire, 
produced from combudibles not capable of changing the nature 
o( the glazing. ^ 

The negle^’l of thefe attentions occafion defects in the manu- 
al clu red articles, which are either unfightly and nothing more, 
or'both iinfigl\lly and dangerous. 

The unfightly defeats which are found in ill conditioned Defedts or 
pollcry or earthen- ware, dje, Jl:aling; the dropping or »* enu^mcratVd. 
fowke; drj/ing of the ware, mid Jlawf or c/^ch. 

Too foaling is the appellation ufed when the glazing of a Scaling of the 
piece detaches itfelf in (cales, by the a^ion of moitt air, or on 
the lead touch, and leaves the bifouit uncovered. 

The dropping or drops take place when the moifiure of tlie Dropping (ir 
foci having llruck liie pieces during the baking,^lhe enamel is 
coiic6ted in drops on (he lurlace, and remains vitrified in 
that form, .in (lead of being equally fpread. * 

7'he fmoky appearance happens when a piece has not been Smoky tinge, 
pniified by a clear fiaine, but remains blackened or ilained- 

The drying happens w'hen the pieces are, as it were, roafted pj.yj„g 
in the firing, and come out rough from the abforption of the en- 
amel into their fubfiance. 

The Saws happen, when the earth or the bifciH^ having 
a.'differeiit pyromelhcAL^xpanfibility from that of tlve^^ame]^ 

(]ie body contra6ls in cooling inoie than the glaze whttiris ' 
iiierefore fpiil, or which is divided into an infinite number of 
Tmall parts, fomclirncs npt perceptible lu the eye when the 
pieces are new, but which become very vjfible, when the 
gcKKi%bave imbibed any’greafy fubfiance in ufing. * 

All thefe de(i^£ls, though difagreeabie to the eye, have The coa^p 

xeallv, 

• ' jetedlive* 
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really, with regard to the w^«e«|lfeir« ontW the kicen violence 
vi a. dirty appearance, provided the bifcujlc is alwa)$ cjlimpa^, 
and wel] baked. But it is different in the common if ottery in 
ivhich the dropping, the (baling, and the flaws produ|m more in^ 
jurioua defeds. As the earth is more porous and Ms baked in 
tbofe, the liquids preferved in them enter tnib the pives where 
they become altered and decompofed, and product fulphur- 
ated hydrogen, whict injures every thing kept in tbj;ni. 

noxious defers in pottery are the cavities ot 
pits, and the underbaking. The pilsiare roughnetfes or^ hollow 
bubbles which are found on thoTe pieces, whofe enamel boing 
injured by rubbing, or beiK^too little abted on by the Are, 
lias nrit been into a v^eous fubflance. In thefe (he 

metallic' oxidcfi are in a (late capable of doing injury, being 
tyi.ieiKildm, cr (till (oluble in fat OF acid fubflancos. ' 

iti ca tuhqn i'l.G. underbaking occafions one of the mofl dangerous de- 
fe6ls in^potleryi the pieces thus affeded have not had fuf- 
flcienl heat (o caufe Jthe enamel to do more than agglutinate 
and in fome cafes it even Hill remains in powder* 
It is therefore capable of being divided, and taken up by all 
tiie liquids with which it may come in confab. 

It is eafy to fliew the danger to which the public muft be 
expofud in buying tho(e articles at a low price which are 
called wafle or refufe and which ought to be carefully thrown 
away. In vain may it be faid that they are ufed daily without 
any immediate mifehief happening ; from the injury being 
more concealed, it is no lefs detlrufiive. ft is known that 
lead and its oxides infenfibly on the organs of digeflion, 
c(pcciallv when taken in fmall quantities : They do not, how- 
ever, lefs certainly caufe, at length, emaciation, cbolics, 
convulfxons, fometimes of all parts of the body, with obilinate 
diarrhoeas ; and the wretched people wlio ufe fuch veffels 
become the of their own ignorance, and of the im« 

prudent a^.ice of the manufaflurer. 

It wc^id be to the honour of enlightened mano&£lurers, 
not to^ffer to the public pieces wJbich have imperfefitons 
' "tj^ohd a certain degree, and to make tliisfacriflte to the good 
of national commerce, efpecially as they can avoid the lofs by 
a greater attention to their materials. 


XVJII, Exfra^ 
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Ldtef firom John Michael Uadssmann, 
^THoLLBT^ Oflthi Exigence rif trUettiudiatc Terms 


SfS5 


there are fuflfident grounds lor admittingt with of U 

you, thatybere eiift, in the oxidation 0f. many metallic bodies, 
intermedmte degrees between the mininmm aftd the muximum. of mMato. 

The hrfi example 1 (ball cite, is^ that oi' a minimum oxide Oxide of tin* 
of tin« precipitated from the folotioii; and diflblved 

in an excels of caudic potaQit Hf^melallic alkaline folution 
which { have before noticed in my Obfervaiions on the Red 
JJye of Adrianople^ inferled in the d^ntdes de Chinde^** and 
alfo in a Memoir on the coloured Oxides.of Tin, inferted ip 
** Joumuil de Fht/fique” 

By avoiding any dilution of the muriate of tin, and ufing lExperiment* 
a very concentrated folution of cauAic potafh, the mixture ?^)**^*^*^ 
ditengages much calotric, part of the tin is precipitated in ihedpitated mctaliK 
motalline ftate, wbilA the remainder is held in folution in an 
intermediate ftate of oxidation. This alkaline folution is fo intcrnu^latc*'*^ 
difoxidant, that it changes the yellow oxide of gold, fixed bn oxidation, 
cotton^ by means of ammonia, to a grey ; whilft a (imilar 
yellow pattern underwent no changer of colour on being 
ftecped in the ftmple liquor of cauftic potalb. A like altera,, 
tion took place on dipping a cotton clotli, wbUin bad been 
previoufly ftained with the folution of gold, and well dried 
in the alkalme folution of tin, which alfo produced the fame 
efted on pouring into it the pure folution of gold diluted 
with water, 

Thia change of the yellow colour of oxide of gold by the proofs of 
alkaline folution of tin, is not the only proof of ar interme- Ite 
diate ftate of oxtdaflion ; this liquor pofTeiTes a pro- 

perty of deftroying the blackilb-browir colour of the Imde of 
manganefe Rained upon mton fay an alkaline preotpitanf^ 

All thefe changes are more rapidly produced, if, prior to Ige 
precipitation and folution in the catiftic potatb liquor, the 
scniriatic folution of (in be diluted dwkh ftx or eight parts of 
wafer, in pdiich cafe there is no fcnfible direngageinimt of 


'* Annales de Chimic, Vol, JLVI. 5, 
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caloric, and no (in is preciptlsked in th^melal^no Thl^ 
fulution, wliofe oxidation approaches tne degree oiMinimm^ 
for the moil part retains an aqueouJt Iranlparenw, without, 
any precipitation of oxide ; even when long exifered to the 
airoorpheric air, it does not Joie the property of Ihanging the 
yellow oxide of gold to a grey colour, oV of dwro>ing the 
black idi brown iiqt of oxide of man^^anefe, wliel fixed upon 
cotton. \ 

The oxide of manganefe is capable of various \legrec^ ot 
oxidation ; if a piece of cotton oloth be dipped in^he tranf« 
parent folutlon of fuiphaie of manganefe, it will, when dry, 
retain its original whiten^s; but on their dipping the fame 
cloth in the liquor of carUbnated or caudic potafn, it will, 
after wafliing and expofure to the atmofpheric air, be coloured 
brown ; which colour will acquire a deeper ft^ade, ap* 
pV6:^in)ating to black, on being deeped for a' time, tn an 
oxigcnaled alkaline, muriatic liquor. The oxigenated alka- 
line liquor, on being for any length of time fubmitted to the 
action of the brown precipitate of manganefe, inltead of the 
rag deeped therein (which is to dilTolve by means of lan in- 
creafed oxidation) will afTume a purple colour, of greater or 
lefs tranfpureucy as the time , of their union has been longer 
or diortcr. 


Otlifi oxidci. There feems rcafon, generally, to expeCl particular refolls 
from fubmilting any Of the metallic oxides to (be a£lion of 
this oxigenated muriatic alkaline liquor ; which might, per- 
haps, be a means of giving them acid properties, and at ihe 
lame time of proving (he giadual oxidation of many metals; 
this is the more obfervabie in white oxide of lead, wiiicii be- 
comes gradually coloured by long expofure to the uxigenatod 
liquor, and being frequently flirrcd. 

Muriatic and Muriatic and nitro-murialic folutions of tin, well diluted 
nltro-muriatic with walpr, have an aqueous tranfparency, when properly 
Sifiu5I*colouN »f fwo be mixed together, they acquire a fine 

lets in them- vinoun^olour, dmilar to that of Malaga; this can onlyurifia 

oxigen of the nilro-rnuttatic being, in part .com« 
\inous tine. ^unicated to the muriatic folution of tin. 

I'lic addition of If a folution of gold with great excels of acid, and diluted 
folution of gold will) from 130 to 160 ftarts of water, be graduidiy poureU 

mixture, flirring it all the time, tbe .inliinfity 
of the colour will be increafed, till at length the Kjuor be- 
comes 
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dktDes of U b'eafltifuf purpJe which all kinds of goods capable of being 

may be d^d ;Jlhis may changed lo the tint of peach or lilac Woom*^of ^chca 

blolTomSf increadng ihe proportion^ of the nstro muriatic or lilac $ 

feftttidn; o^on the other hand, by caufing (he muriatic fo-o^cven to gr^, 

lutions of tiijlo preponderate ; fhades of grey will be obtained, 

deeper or ler in colour, according to the quantity of the thetwofolutioas 

felution adi Care pjuft,* however, be ^ken, in the latter 

experiment! that too great a proportion of the muriatic lit^or 

of *tin be mot ufed ; for by depriving^he oxide of gold of too 

much of us oxigen, it might be too much difoxided and pre. 

cipjtaled. The precipitate raufed^^fuch an accident is noi The precipitate 

altogether void of oxigen, whichJpevents its gilding 

iilver, as do the alh’es of burnecrclotb impregnated with the g>i<iri)ver, with- 

folnlion of ^Id. The degree to which the prefervalion ofan^^h^f* 

- the lindture of gold may be carried* rouft depend on the pro- 
portions of the two folutions of tin, their being more (mros 
furcharged with acid<«, and the quality of the fulution of gold, 
wherein alfo there fhould be a very great excefs of acid. 

The purple tindlure of gold, though of the moft perfedt 
tranfparency, is decompofed by expofure to a (Irong heat, and 
throws down what is know n by the name of Purple ofCuJftns/* 
whofe beauty depends on the quantity of nitro-munatic fulu- 
tion of tin made life of. Tlte latter, however, if mixed 
alone w'iih the folution of gold, without the prefence of mu- 
riate of tin, produces no alteration of colour, and, if the 
mixture be not too much weakened with water, is^ very long 
time before it gives a precipilule. 

Tlie puiple tindlure of gold, is, properly fpeaking, nothing 
more than the powder of caflius, held in folution by means of 
tlie oxigen of liie nitro-muriaiic liquor of tin ; and there is 
every realbti to believe, that in the powder of cailius, the 
oxide of gold is m fome w'ay combined with the oxide of tin, 
whi^C1>y'*tcanfmiuing to it its own origin, during ^ts fixation 
upon porcelain, prevents it, I think, from returnhi^ to its 
metafile ilaie. 1 find a difficulty in fubferibing to, the opinion 
of Dr, Richter, of HerliiTi^who* in a memoir (which P have Richter’s 
not lead) attempts to prove, by mathematical 

ihat (lie -cnmfon-coloured gold on porcelain is in the metallic cd gold upon 

• porcelain. 

■Tie puj^le liiiclureof gold might be advantageoufly 
• nlovcd dving filks, without greatly enhancing the price. ‘',1 ^ 

The dying filhs. 
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TliC colour obtained ffonr<\f ('Turpafles ail others ini durjitjo«# 
fince nulhing lefs than combuflipu can/leftroy it. it U n^cef* 
fary, however, to leave the fiik a lolg lime in iljf dye; end 
the depth of the ihade will be in proportion to number of 
times iUe article is dipped ; it mull be well vujmig^ rinced^ 
and dried^ between each immerfion. ' i 
The gradatlftfi The jffadation of colours produced by mijtturc H the nitro* 
of (hades already muriapic, and niurialic folutionsof tin^ being rouc i weakened 
of a" dropping fotuijon of gold in a great excefs oftocid, con- 
gradtialoxida* fiderably diluted with water, inlq, the ixiixtare, feems tome 
to indicate a gradual oxidation. The acetic folnlion of iron 
proves the fame truth ;S^ on being expofed to the atmof- 
pheric air, or to the cq^ladl of oxigen gas, it gradually 

Sutpbaie of iron ^ ^ redditli yellow colour. I have 

\ infc^itsexceriof flicwn, in a memoir on the alkaline Tincture of Mars of Stahl, 
v nxigeaby of iron may bc fiiper*oxigenated, and alfo lolb 

its excefs of oxigen by the action of light. On mixing con- 
ccMilraled fulphuricacicl with nitric lolutipn of iron, [obtained, 
after the nitric acid was evaporated, by leaving the refidimm 
to imbibe the moidure of the air for feveral months ; cryitals 
of fuper-oxigenated i’ulphate of iron, which were at hrft 
diftinguiftiable by their whilenefs from fulphale of alumine ; 
but the adion of the light gradually tinged their furface with 
a yellow colour; their original whilenefs, however, might, 
by a gentle wadiing, berefloredat pleufure. Super-oxigenaled 
lulphale of iion, of nearly an equal degree of vvhitenefs, 
may in like manner, be obtained by precipitating nitrate of 
iron, ond difl'ulving the precipitate, edulcorated and freed 
from water, gradually in fuipliuric acid, which, if well con- 
centrated, will produce crydals of fuper-oxigenated fulphate of 
iron without evaporation. This fait pofTetres an incomparable 
degree of aftringency. 

The faa that 7^*16 progrcfs of the tranfmiffion of gxigen is more manifeft 
* Th*^ on linen/firoply printed with acetate of iron and madder^ 

hin aTc hlblcto which/muft be a long time expofed in the air to bleach, un- 
becoine rotten, lefs the aritficial means of blea^ii]^ be adopted. The print-, 
graZ^l^tJaSf- frequently periftics, bearing the appeair- 

fniflion of ance of having been cut with a fltarp mflrument, or burned 
•xigcn. concentrated acid this, it fcould feem, muitf'procety , 

from the attion of the oxigen contained in the colour^ 
pf iron, continually replenithed from the almofpberiq,airr ^ 

It 
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'it is nek among minerals that fubdances are found 
which are^^adually oxi^j|^d9 and by mtermediate tlegreiss. 

, IndfgO aiitbfds an infhince that vegetable and animal bodies V^getaWe snd 
(iniifar ^oofs ; for any folution of indfgo (excepting the ^ii!r 
fdlphale of ihigo} will, on difoxidation, or on having its ox^ cafes withinine- 
gen reftorecl pafs through all the degrees of diado, 
blaeith green to Very yeftlow o!Ive« preferring in the mean 
tim^ the Cam quantity of indigo in folation. The beauty atid 
liability off the colours, either for dying or painting, will 
chiefly depend on the degree of oxMattoit/^ On feme other 
OGcafioir, Sir, I flfall write to yon ihM^amply on this fubjecl. 


SCIENTIFIC NEWS. 

. dt V Academic imperiale des Sciences^ Syc, Memniip^f 

the imperial Academy of Sciences, Literature, and fine Arts, qf 
Turin, for the Years 12 and IS, 2 Fob* 2uarto. 1805, 
Turin ^ 


When the Royal Academy of Turin aflumed the name Memoirs of die 
of Imperial, in confequence of Piedmont being annexed to Ac-i. 

Trance, the number of academtetans was increafcd, to form a enecs, &c. .>r 
new clafs, that of literature and the fine arts. Of the two'^“^*”* 
volumes publifhed, one is appropriated tof the labours of this 
edafs, the other to that of the phyflcal and mathematical 
fciences. 

The latter is compiled by the fecrctary, Mr, VaflTali Kandi, 
whofirfi mentions the changes that have taken place in the lid; 
of academicians, next the various papers that have been read at 
their meetings, and then the books and other articles prefented 
to the fociety. Thefe lifts are followed by a well written ao 
' count of the labours oT the academy up to the year 1805, 
which occupies 250 pages* After thi.s follow the different 
memoirs, • ^ 

I, 0efcriptIon and ufe oFa new portable barometer, foc^ 
meafuring heights and depths, with obfervations made with 
^this^inftraO^t in the circles of Turin and Saluzzo. This 
inlkument, of which a figure is giv^n, was invented by the 
fecretairy j Who has fubjotned to his paper fomc very curious 
fiiftofical holes on the places where bis obfi^vatiuns were 
Jtiade. . ' f / 

2 


2, Account 
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2, Arcourtt <if a v^atcrf^^mijr that occurred in tjfe (CrrUS^y 
of Kevely in the circl»4 of Saltiszcy March 27,/l798, wUb 
lemarks ort the caute of the phenomenon, tberfame* 

3* On the dilTerent capacitie<i r<,r condu^i^g heat afcer- 
fained by experiment in different articles^ufed far clothing, by 
J, Seitnebier. 1 • 

4, Of a new f^ecies of hawkwe^d, crqns, which are 

added fome cryptogam im of Piedmont, by J. Balbis. 

A figure of this plant, which Mr. B. calls cr^f amhiguu, 
is given* Among the cryptoglmia* are the following new 
fpecies, mucor peziza amentacea, Ihlcn nivalis. 

Thcfe like wife are figursti* 

5, Experiments on the of the nitric and oxigenated 

muriatic acid, employed topically in the treatment of various 

wt^feafes, by Mr. KolH. Mr. R. gives an account of the cure 
mP\fevera1 gangrenous ulcers, venereal buboes, and even 
contagious carbuncles, cured by the application of tliefe 
acids. 


6, Meteorological obfervations made during the folar cclipfe 
on the 80lh of Jan. I S05, at the obfervatory of Turin, with 
rcfie6tions on them, by Ant. Mar. VafTali Eandi. 

. 7. On a fpecies of caflia, that may be fubflituted for the 
fonna of the (liops, by Mr. Bcllardi. This is the caffia mari- 
landica, which Mr, B. would call fucetdanea, becaufe, ac- 
cording to him, it may fupply Jhe place of the cajffia Ian* 
€colata. / * 

8* Inquiries into ihe nature of the galvanic fluid, by A. M. 
Vafl'ali Eundf. 

9. On the mines of plumbago in the departments of the Slure 
and the P(», by Mr. Ronvoitin. 

10. Attempts to improve nut oil, by the fame. Mr. B. points 
out a method of purif)ing this oil, and rendering it as fit for 
lamps ai other fine oils. 

1 1 . Examination of the action of Uie galvanic fluid on dif- 
ferent gales by J, A. Giobert* ^ 

. '12. An anatomical and phyfiofbgical eflay on ihe lymphatic 
glands, by profeffor Kofli. 

1 Sohitioii of a problem depending on the theory of per- 
mutatums and combin kdons, by profeflbr Balbo. ' 

1 1. Explanation of the circu(iiflaiice of a flfb»being occa- 
fionally found ith prickles in the river of the QtHi military 
. 5 \ .divifloni 
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iivlfion, \by M,r Giorna. fifti is the cyprhw^ iWwi; Memoirs of «h« 

male’' only has prickled, and loles them after 
time. ^ enccss 4tc, of 

15. A chemico-mediral eflfayon the pulmonary confumption, Turin* 
by Joi'. HyajjE. Ris^zetli. The principal fubjed of ibis efTay is 
the nature M the matter e\pe6lorated. 

The rolloiving paperr^^arc by foreign members* 

1. Mumaron the ufe of varying the coiiftant , quantity in 

jfcp equations with variable coetScienis^ by Dr. 

Bninucci.' • 

2. A hftematical enumeration of th^oleoptera found ijn the 

territory of Saluzzo, with obl'ervaticJns, by Law. Ponza. To 
thi» catalogue are annexed two pl^ttes, containing the follow* 
ing new tpecies. Coccinellanumeralht’^e.obfoktat — curcuUo 
Jpinnfus, — c. duhim, — t*. rugofus^ — ceramhyx c. 

lanocephaluSt — chryjhmela mtlanocephnla, — ch, varitgata^i^ch, 
pvetiofa, — c7i. lHduofa,---/caralj{tfis rufejccns% — mntkaria imprej^ 

Jifrons', — attda bm funercus% — dj/tlfciis fdphoida, -^teneb r io rufus, 

^birrfm Toffii,-^carabm 'aUenuatus,^^c, metallicni^"^. rqffii , — 
forjicula bipunclata, — Jilpha Jinmta,^/. fcabra* 

3. On the tnoliof) of the hairs of the hppnum a(^a^^oides, by 
Palamedas de SufTren. Parts endued with irritability had af* 
ready been obferved in the hairs of fome motles. Mr. 06 S. 
has found it in (hofe of the k, a, and deferibes all the ilngulari- 
ii'es ot the phenomenon. This paper is accompanied w ith a 
plate. 

4. Of a rclin employed by the bee in conflruAing its combs. 

By Fr. Muuxy Delocbe. 

5. Entomological obfervations ; by Mr. Difderi. Mr. D. 
firfl (ketches the hiftory of the (ilkworm ; and then proceeds 
to certain hymenoptera^ chiefly of the genera ienthredog ich* 

•n€um<mr, fphex, el vejpa, 

6. Specimen of the fungi of the vale of Pi fa, by Hugh 
Camino. The new fpecies are figured on three plates. They 
are Agaricos elatior ; a. miniatus ; a. pezizoides: a. a^ro* 
fanguiueas : a. tricolor: BolbEus fcobinaceus : Hcivella grandh 
h« reflexa : h. inflata : Peziza achracea : p. pyriformis ; Re- 
dcularia rc^ : Mucor fruticnlofus. 

Obfe^ations on the native gold* found among fani by 
I<evr. Milan. 


To 
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larctmeter* 


TO COilRl^^PONDENTS| / 

MY correrpondent from Mr’^urgh is reminded/wilh rfe-. 
gard to his proje£l for a barometer^ that no enlargement or 
diminution of the bore will make the leufi difference 'in the fcalO 
oflhe comnnon barometeft confiilmg of a tube or veflel^ 
ciofed abovei ^nd having its lower end ogen> aid eoromunU 
eating with a bafon of mercury of couiiderable df meter^. 


Subdivifion of Tfhe eontrivance« received fome time ago froVh T. L.for 
making an afironOmical inftrument, in which tlVi angular 
quantities fliall be nrjeaiured by the communication of a chain, 
Arapi or Arlng, patrefTeVfp much ingenuity and promife, that 
it has exercifed the heads ftnd hands of a number of eminent 
men. Among tbefe are Hebert Hooke, for a quadrant ^ 
Mufehenbroeckf for a pyrometer, and many operative men, 
as Siflbn and others, for theodolites and quadrants. — ‘ 
Wn&Te the intention of the intlrument is fimply to magnify , 
the motiotty wUbont any particular attention to preci (-.on, the 
contrivance has a happy ctTe£l ; particularly in public Icdliires, 
ivbere a tiuihber of fpeciators may obferve the fame clfod at 
the &me time. It is likewife cheap, and may be carried into 
6flblkilN‘'fiiuations wITcre (be ufe and application of more ac» 
apparatus cannot be referred to. 

It cannot be A^flight attention to the fubjeff, will (liew that all contri- 
made very ex- vantescf (he kind here alluded to mull be confiderably inac- 
* curate. Fot they demand, 1, that the wheels fliould be very^^ 

truly circi^ar ; 2, and free from all dirt and impurity ; 3. that 
they be Vi^eil centered : 4. that the chain or firing foould be 
every where of the fame ihicknefs: jl, and its tenfion in all 
pofitiofts alike, 8tc. 8cc. If. the quantity of error, taken at 
a mininbini, which tnufi arife from tbefe and other caufes, be 
Dittcmded to, it wilt be found that a fimple divifion of jsn arc 
(fubdivided by a ferew or a nonius) and examined or read off 
by a fmall magnifier, will afford greater precifibn; even when 
the Work is performed by a careful deiigner, who is no ina* 
thensatichl ihfirument maker. It i| certain thai much greater 
delicacy and precifioo may be hatSf in the divifion of mathema- 
tical infiruments by the patient diligence of a c^livator of 
praftical mechanics than is gcncrafly fuppofed, , # 
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ARTICLE I. 

On tie Saline I^refcences upon Watt*; Salimrjf Concretiantf 
Dejlagration qf Mercury by GtUvamf/n ; Biliary CaktM ; and 
the freezing Point of Spertttoceti, By Joint Bostock, M.D. 

. To Mr. NICHOLSON. 

SIR. . 

In the third and Hxth volumes of your Jo^nal you have in- Examination of 
ferted an account of fome experiments that I performed on the 
ialine efflorefoences found upon walls. 1 have lately had an found upon 
opportunity of examining two other fpecimens, of vrhich 1 
now £end you the particulars. The firft was obtained in con-* 
fideraUe quantity fro,m«the inner walls of a warehoufe thatf' 
had been ere6tad about twenty years. By a feries of Ample *^116 ilrtt was 
eapbriments, which it is ynneceflary to detail at full lengthy fulphaie of ibdai 
I found it to be a fulphate^of foda, which* as in the fdViq» . 
cafes, feemed to eaift in a (late of aimed perfe^l purity. 
circumftiuicds attending the fecond of thefe efflorefcences 
.were iii0i4 Bfigttlar. It was given sne by a friend who had 
fen^Nsd it from oflf the ftones which are Atuated on the intide The fecond wm 
of the wethaitle of York Minder. My friend^ on whofe ac- from the 
* VoL. XlN.^SupyLEMEMT. Dd / 
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face of the ftone curacy I place the fullcfl co^^^iflcnce, exprefsly Aat^d^ that It 
Mi^rtcri^anTno^ lakcii t’rotn the furface of Ae flone ilfclf, and not from 
from Ui.: mortar, the joints, or any part that had been fjovered with mortar. It 
exilied there in large quantity, and was diCpofed in the form 
of proje6ting fpiculse. Upon fubjefting it to ufual trials, 

1 found it to be a very pure fulphatc of (hagnena. In order 
to afeertain with precifionthe degree of its purita, I prepared 
u quantity of thefulpbate of tnagnclia, by unilinJ togetlier its 
emrdituent parts. This artificial fait, and the falAfrom York, 
after being cryftallized, were ex^)o(cd for fome tftne to the 
lame degree of h6tt, when all the water of cryAallization 
appeared to be expelled, equal weights of them were dilToIved 
in equal weights of water: 100 grains of Ihefc folulions had 
the muriate of barytes re(|)edlively added, until no farther 
precipitation was produced, when it appeared that exa6lly 
' TiA-'Jame weight of barytes was necefFary to fat urate, each fo» 
iiitioVi. The portions of precipitated fulphate of barytes were 
collected and dried, and when examined by a nice balance, 
exhibited fcarcely any perceptible diflerence in weight; they 
eacli amounted to 7.0 grains, A tlmilar procels being adopted 
with refpeftto the common Epfoni fait of the fliops, llie pre- 
cipitate was found to be 7.35 grains only. Before I quit this 
fubjedl, I may remark that another friend, in vititing the ca- 
thedral at Tewkefbury, noticed a faline cfflorefcence on the 
infide of fome part of that building ; he collcdled a portion of 
it, intending to give it me for cxaininalion ; but it was accir 
dcMitally Wft. Perhaps fome of your readers, who refide iu 
that neighbourhotKl, may be ir>duced to examine it, and iranf- 
mit the refull to your Journal. 1 confefs my felf totally unable 
to explain the produt^ioii of the fulphatc of roagnetia on the 
furface of a frcellone, fuch as, 1 believe, forms the body of 
York Minfter. 

Among the folk! concretions wiHch.rire formed in different . 
-concrccwm in the parts of the human body, ihofe from the falivary dufts tire oc- 
lalivary dudls. ^.aiionally met with, I lately procured one of thefe fub- 
flai;}c^s, of which 1 will give yoq,a brief accQ»nt. ^ It was a 
C-ylinder, pointed at one end, of half an inch in Ifpgtb, and 
fume what more than of an inch in diameter .^vljt, weighed 
Ivgr. It was while ami fmooth on the.outlkleij, -ftid ks Sn- 
lernal fradlurc did not exhibit any marks of itegi4arOFg|^ijEa<- 
tioa. To half grain ot the concretion a few dTO|^ bfdUuied. 

muirxtic* 
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fDuriatic acid were added ; ^sJteervefcence was excited. By 
the application of a gentl^ heat the whole was dilTolved, ex- 
cept a few films that f»Am in the fluid. A copious precipi- 
tation w^ produced in^this folution by pure ammonia, but 
none by the^ carbonate of ammonia. A part of the muriatic 
folu^on was evaporated; the refidue was not fotubte in water, 
but was fpeedily re-diflplved by the muriatic acid. The mu- 
riatic fohiljlOn, faturated with the carbonate of ammoniac, had 
a precipitation produced by the oxalate of ammoniac. It ap- It was phofphate 
pears therefore that the cottcrclion of the phiafphale ^ chiefly, 

of lime, mixed with a little animal tlfattef, probably coagu- 
fated albumen; it did not contain any carbonate of lime, and 
its component parts appeared not to polTefs any regutaily or- 
ganized flrudure. M. Fourcroy* and Dr. Thomfont have 
examined (imilar bodies, and agree in confidering (he earthy 
matter to be the pliofphale of lime ; wc may therefore i;fififon- 
ably conclude that this fubftance always compofes the earthy 
part of the falivary concretions. I am difpofod, however, to 
ditfer from thefe difKnguiflted ohemifls in niy idea refpedling 
the nature of the animal matter which enters into llieir com- 
poiition ; M. Fourcroy confiders it as conii fling of a fpecies of 
mucilage, while Dr. Thomfon defetibes it as a membranous 
fubflance, which retains llie fliape of the concretion after the 
Ibliilion of the pliolphate.” This was certainly not the cafe —with coagu- 
tvilrh the one which I examined. I am difpofed to conficler 
the animal matter as coagulated albumen, rather ^han mucus, 
in confequence of its infoliible nature, apd the greater facility 
with w hich it would on this account be detained by (he phol^ 
phate of lime. 

The power which (he eleClric fluid pofllfles, when generated MpTCuryhasnot 
by the galvanic apparatus, of burning metallic plates, affords 
on^f the moft beautiful experiments of which the fcience of galvaniim, 
chqmiftry can boafl. *A1I the metals have by this means been 
jfubje^ed to combuflion, except mercury, which, owing to 
f(s fluidity, is incapahle*of being formed into thin lai\)inx. i 
I have, however, been *fl5rtunafe enough to accompli ff^Jiis • 
object, i&d that by the moft Ample method. 


JX. ."6S. t Chemiftry, IV. 058, 

’ J Thomiln's Ch^miffry, 1. 

Dd2 f 


J was 



376 SALINE EfTtOJIlESCEirflB UJPOIT WAt'i^S, &cJ 

I was performing fome exp^f^ents wilb Mr, Richard Dal-s 
(on, an ingenious iedurerin natural pbilofophy of this pi8ce« 
with a pile compofed of GO pair of fixMnch plates of ssinc and 
ixpcrimcnt in copper, when it occurred to me to pjace a minute gjobulc of 
mercury in an iron fpoon, refting on the lop ol‘ the pile, and 
to approach to it a thick iron wire connected with the otljer 
end of the apparatus; theetfe^ waSiJhat a brilliant ilar of 
light was pr^uced from the mercury, attended with a crack- 
ling noife anda copious emilBon of fparks ; the injury 
found ^piHferted into the black oxide. 

The daik CO- The moft commdn rj^cies of biliary calculus is that com- 
oTfl'ali a* peculiar cryOalline matter, which in fome of its 

not^’appfar to he properties refembles ' fpermaceti, through which are inter- 
infpifatti i rcfiij iperfed a number of dark coloured particles, that are fuppofed 
•f the bile. conllft of hardened bile. This is the idea entertained by 
M. ^(purcroy,^ and the one which I adopted, when I made 
^ the experiments on this fubjeft which are related in the fourth 

volume of your Journal. I have, however, fince that time 
been difpofed to alter my opinion ; in two fpecimens of the 
biliary calculi, which I examined, after fcparaling the cryftal- 
line natter by alcohol, 1 was unable to diflfolve the dark co- 
loured particles by any menftruum which 1 applied to them ; 
they imparted a yellowifli tinge to water and other fluids, but 
the great bulk of their fubltance remained unchanged. It is, 
I conceive, not probable that the mere infpitfatioa of the refia 
of the bile could fo far alter its properties. 1 mention this cir-^ 
cumftance {Principally with a view of altrafling the attention 
of any of your readers who may' be in pofleSion of a number 
of gall-dones, fo as to afeertain whether the untra6lable nature 
of thefe particles is a general property of the cyAic-adipo- 
bilious concretions, pr fometbing peculiar to the fpecimens 
upon which 1 experimented, 

MeUirg point of ^ Aiall Conclude this mifcellaneout letter with (bnie remarks 
fpermteeri, upon the melting point of fpermaceti. In the paper to which 
have already referred, I mentioned . the diverfity of optmbu 
firms that it is a (hat had been entertained on this fukjed, and afterwards Aated 
little above own experience induced me foAirit at the It Sib de- 

gree. Dr. Thomfon, in the lirft volume of his €»bmiftry, 
fixes the melting point at 133 while in the fDurili‘%6 ilatea 


t Page : 


Syil^mc, X. 



DBNSITY OF WATCH. 377 

H to be 112®', upon the of my paper,* Yet In his 

anfwer to the Edinbuuh Reviewers, he has mentioned (his 
eAimate of (he melting Vpoint of fpermaceti as one of his ao 
knowledged errorsi and upon the authority of Dr. Gibbes, 
fixes it at 1 1 5*. This circumfiance determined me to repeat 
the e^xperrment ; I Employed a very delicate thermometer, and 
ufed every requifite pre^ution ; the refult^was that the inilru« 
ment defcended to a littU above the f VZtk degree, and remained 
Aafionary until the fubAance was become folid. 1 may add 
that Dr. Irvine, in Tome experiments related in the ninth vol. 
of your Journal, fixes the point at which agrees fo 

nearly with my obfervations^, as to afford me an additional coik 
fidence in their accuracy. 

I am. Sir, 

Your obedient fervant, 

JOHN BOSTCfcK* 

Liverpool, jipnl 9, 1 806. 


ir. 

Juveftigaiiovi of iZiC Temperature at which Water is of greatejt 
Denfity, from the Experiments qf Dr* lloj)e on the Contraction 
qf Water by Heat at low Temperatures, Jn a Letter from Mr, 

John Daltqk. 

To Mr, NICHOLSON. 

SIR, 

In your Joarnal for February 1 805 was inferted a letter of Reference to a 
mine containing certain fadis relative to the fubjeft of wy pr®~ 
fen^emmunication, which led me to difiielieve the common which the max • 
opinion that water is denfeft at 40®, and inclined me to think 
it if at 32<'. Since that time ray attention has again been at js*. 
tamed, to the fubjed; . fopie fraall but immaterial corrections 
of the fiids have been mafle and additional ones oblaindd. by 
which;I have been enabled to demonArate, at leall to my 
fatislaAiptt, that the temperature at which water is of great. Prefent infer. 

is at or near 36» of Fahtenheit. The refolts have *2“ ***** '* ** • 
h^ponmunicated to the Mancheller Society, and may ^ * 

♦ Pag* 512. 
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perhaps appear in a future vol^w. My prefent objedl 5** to 
tliew lhal the refultsoF Dr. Hope'^experimenls are explicable 
on the ruppofiiion of water being fleSifell at 36®, but on no 
other, 

Obrervatlons on Dr. Hope and myfelF concur in the opinion that water ta 
the cxpanfKins (Jenfe/t at fome one point of lemperalarc, and that above and 
lUeof its point hclow that point it^xpand< alike by hpat and cold in a gradu- 
or greateftden- jjHy jncreafing manner. De Luc was the firft to ol^ferve that 
the expantion is the fame quantity for tlie fame niiniber of de- 
grees, whether of increafe or dimeiution of temperature; the 
remarkable fa£t wi?*e!?lMinded by my former experience from 
a range of 8® to or more, above and below the flationary 
point. J have lately examined this fadt with greater attention 
toprecifion than formerly, and find that it is accurate, except 
Ihftt the expanfion for degrees de/ow the flationary point is al- 
fomewhat more than for a correfponding number of de- 
grees aOove the faid point. Tims, water is flaiionary in a 
glafs thermometer at 42®; if heated to 7.3® by the mercurial 
^ fcale, it expands very confiderably ; if plungtHl into a frigorL 
fic mixture of 13^, it falls to and then expands again 
to the fame point of 75®i at winch it remains flationary as 
long as continued in the mixture. Jt may be remarked too, 
that congelation rarely if ever takes place in the bulb, when 
llie mixture is not below lo®, which may ealily be procured 
by putting fnow into v\ater faturaled with common fait. Hence 
we fee that 29® below, afford the fame expanfion as .33® aboWi 
the flationhry point. This, I imagine, is occafioned by the 
I error attached to the ecjiul divilion of the mercurial fcale. 
For a fmall number of degrees, however, we may admit that 
the expantions for correfponding interval.^ above and below 
are equal; lienee we obtain the foltowuiig table of correfpond* 
ing temperatures at which water is of IheTame denfity. 


Suppofing greatcfl denfity at 10^ at 36® 



'39® 

and 41® 


35® 

ami 37^ 


38 . 

42 


34 . 

38 

Correfpond- 

37 ^ 

43 

jOnrrefpond- 

33 . 

39 

*^^ing denfiir 

1 36 - 

41. 

ing denfi- 


40 

ties \vill 

3.3 

40 

ties will 

31 * 

41 

be at 

34 

4ii 

be at 

30 'i4.2 


33 

47 


29 • 



32 

48 


^8 . 

'■''"44 


y;< 
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* Dr. Hope alfo admits with ike fa£l that water fubje6led The author and 

to be cooled without agitaAon in a tngorihc mixture, ufually that water 

delcends feveral degrei^s Below the freezing point, and ftill may continue 

retains iU liquidity. Though it is cafy to obtain water in a 

glafs bulb 20 or below ijreezing, I could never cool water 

in an open jar mor^ than 10 or 11^ below freezing, agreeable 

to the experience of Sir Charles Blagden.^ But I find water 

in fucli circum (lances will admit of being cooled to 25^, and 

thcTbulb of a thermometer to be immerfed and withdrawn fe* 

veral timis, without freezing. 

We come now to the experiments Hope. 

Experimaii /. 

A jar eight inches deep and 4*5 in diameter, filled with Dr. ex- 
water of 32®, and placed on a table, &c. Air GO— 

thermometers inferted, one at the top, another at the 
bottom. 


rip TherniQineterM Bottom Thermoyneicr. 

Didcrcnccfi. Differences* 

32® . . ^ - - - • 

1 2-f- 

In 10 min. 33+ 34+ 

2.5- 3- 

30 35.5 37 

1.5 1 + 

50 37 38 + 

1 » 0 

1 hour — 38 - 38 + 

4 .25- 

1 10 42 38.25 

2 1.75 

. 1 30 44 40 &c. 


Jer^he firll^ interval of 10 minutes we obferve the bottom inference chat 
thermometer to have* gained 2®+, and (be lop only 
the*fi>riner has the heat which enters diredliy, together with 
the beat whidi dcfcends.by the fide of the velfel; the latter 
has only the heat which inters diredly, and as ihefe aro*n^arly ^ 
as one to (wo, we may infer that the acquifition of diredl h&i, 
heat by defeent, are nearly equal in the bottom thermo- 
meter during that interval. • 

; In the next interval of 20 minutes we obferve the bottom 
* ^l|^erinomi|^er gains 3'^ — , and the top 2®,5— ^ Here we fee 

the 
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^until the tern* 
peraLurc rather 
cxcoedi 


tends. 


dSO 

(he afcending current ftlH con^wes, but has produced liftto 
effect, having not added more ihat^thajf a degree to the tem- 
perature. t 

During the neat 20 minutes the top gain*; 1^.5, the bottom 
only 1^4** In this Interval we may obferve the current hat 
turned^ but not yet acquired much force. Vhe point of great- 
eft denfity muft therefore have exifted at the laft obfervation or 
near it s the mean of and 37^ is 36|^ for the required 
poinl, as deduced from this experiment. 

After whteh the minutes more the top gains and the bottom little 

healed water af-or nothing; liere the afeending current has become 

fuch as to manifeft its influence very fenfibly. 

In the next 10 minutes the top gains and the bottom 
onIyj25; here the afeending current has become quadruple 
what It was 2^ below ; becaufe the farther the temperature is 
raifcd above the ftalionary point, the more powerful is the 
force of afcenl ariftng from the fame interval ot temperature. 

It would be in vain to attempt to reconcile the above ex- 
periment with the opinion that water is denfeft at 39° or 40^.ii4 
At (he very moment when the mean temperature ot the water 
is 39°, we obferve the qfcendmg current the moft a6live, when 
it ougiit to have been de/trnding or imperceptible. 

The r/ft A is not I once imagined that the experiment might be explained 
niodifitd^by ihCt fuppofition of 32^ being the point ot greateft denftty; 

u cor ludden mcreafe of temperature at the bottom arofo 

from ihe heat of the table, and that the cohefion of the par- 
ticles of water prevented their afeent under the propulfion of 
fo fmall a force; but having procured a large glafs jar which 
could be rufpended, I found the fame order of differences 
nearly as when placed on a table, and was therefore obliged 
to abandon that explanation. 

Intending to fend the remainder of this inveftigalibi. for 
a future number, I remain 

Your friend, 

JOHN DALTON^ 

Manche^er, April |80ff. ^ i 


Thefc fafts do 
not agree with 
the fuppofed 
xnaximum den< 
flty at 39® or 
40®. 
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Jkcdunt qf a So'ks^f AxperimenU^ Jhemng th€ Effe&s of Com- 
proton inrnodijpng th^ ABion qf UeaU BjfSiik Jam&s 
Hall» Bart, RR,S, Edinburgh, 

(Concluded from Page gaS*) 

• • 

Section IIL 

Experiments made in Tubes qf Porcelain, — Tubes of Wedgwood's 
Ware,— Methods ufed t<P confine the mrbmuc Acid, and to 
clofe the Pores qf the Porcelain in tlf^arhonted Apparatus , — 

Tubes made with a View to thefe Experiments»—The vertical 
Apparatus adopted, — View of Hcfuits obtained^ both in Iron 
and Porcelain,— The Formation qf Lime-fione and Marble . — 

Inquiry into the Caufe of the partial Calcinations, — Tubes qf' 

Porcelain weighed previous to breaking— Experinu nts with 
Porcelain Tubes proved to be limited, 

Vl^HILE I was carrying on the above-mentioned experi- Set of cvpen. 
ments, I was occafionally occupied with another fet, in tubes porc2*i*u'* 
of porcelain. So much, indeed^ was I prcpofleiTed tn favour 
of this lad ino(]e« that 1 laid gun-barrels afide, and adhered to 
it during more than a year. The methods followed with this 
fubftance differ widely from thofe already defcribed, though 
founded on the fame general principles. 

I procured 'from Mr. Wedgwood’s manufaAory at Etruria^ 
in StafFordfhire^ a let of tubes for this purpofe^ fofnied of the 
fame fubdance with the white mortars, in common ufe, made 
there. Thefe tubes were fourteen inches Iong» with a bore 
of half an inch diameter, and (hicknefs of 0,2; being clofed 
at one end (6gs. 9, 10, 11, 12. 13.) Pl, XL 
fpropofed to ram the carbonate of lime into (he breech They were ciofeJ 
(Wg. 9. A) ; then filling the lube to within a fmall diflance of J{je”oihcr^ap^. 
its muzzle with pounded flint (B), to fill that remainder (C) ture was 
with common borax of 4he (bops (borat of Ibda) previoudy re- ^ 

daced to glafs, and therf pounded; to apply beat to the* nozzle . 
alone, fo as to convert that borax into folid glafs ; ihen,^ re* 
yvfing the operatiem, to keep the muzzle cold, and apply the 
^recpitfite heat to the carbonate lodged in the breech. 

I ti\|as ^xpedled to condoe the carbonic acid; but the aUDifflruiticgof 
|bcppt attended with cunfiderable diffifulty, and has led pwccfi. 

9 to 
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to llic employment of various (&yices> which I (hall now (liorU 
ly enumerate, as they occurred* in J’le ^ourfe of pra6)ice* The 
fimple application ot the princii'^le found infufiicient, from 
twocaafes: Fir(!, The carbonic acid beiv'g driven from th<5 
breech of the tube, towards (he muzzle, among the pores of 
the pounded (ilex, efcaped from the confj:)re(rjng force^ by 
lodging ilfelf in cavities which were comparatively cold: 
Secondly, The glafs of borax, on cooling, was always (bund to 
crack very much, fo that its tightnefs could not be de- 
pended on, * 

Ana the method To obviate bolh/fSSfey'nconveniences at once, it occurred to 
of psitjy nbvi- in addition to (lie fii (1 arrangementj to place (bme borax 

* ''S JO. C) fo near the breech ol the lobe, as to undergo heat 

along with (he carbonate (A); but inlerpofing between this 
borax and tiie carbonate, a (Iraium of filex (B). in order to 
prevent contamination. I truned that the borax in‘ a liquid 
or vifeid (late, being thruft outwards by the expanfion of the 
carbonic acid, w'ould prcH againfi the (ilex beytmd it (D). 
and totally prevent theelahic fubliances from efcaping out of 
the tube, or even from wandering into its cold parts. 

In fome refpedh, this plan aniwered to expectation. The 
glafs of borax, which can never be obtained wdien cold, with- 
out innumerable cracks, unites into one continued vifeid mafs 
in the lowed red- heat; and as the (Irefs in tiiefe experiments 
begins only with rednefs. the borax being healed at the fame; 
time with the carbonate, becomes united and impervious. 
fuon as its asflion U necelTary. Many good refulls were accord- 
ingly obtained in this way. But 1 found, in practice, that as 
the heat rofe. the borax began to enter into too thin fuiloniand 
%vas often lud among (he pores of the (ilex, the fpace in which 
it had lain being found empty on breaking the tube. It was 
therefore tbunci neccdaiy to oppofe fomething more fubtiian- 
tial and compact, to the thin and penetrating quality of pure 
borax. 

Bottle gtafs vris In fearching for Tome fuch fubdance. a curious property of 
found much pre- gccurred accidentally.. Some of this glafs, in 
horax for the powdcr. having been introduced intaumumeat Ih^. tempe- 
Srain^n ' I'alure of about 20'^ of Wfedgwood ; the powder, in tbtpfpt^e 
carbunlc acid, about a minute, entered ^lUo a dale of vifeid agglutination,'; 

like that of honey, and in about a minute more, (ibe heat at- ‘ 
ways continuing uncluinged). confoliJated into a linn s^nd cond^ 
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paft maijsiof Reaumur^s porcelaT^* . It now appeared^ that by 
placing this lubQancC}^ ini|ieclpt«iy behind the borax, the 
penetrating quality of bhisplall^iiglii be eiie£tually retrained ; 
lor, Reauraur's pikccl^jn hars the double advantage ot' being 
^ refractory, and of JTOt ctacking by change oF temperature. I 
found, however, Amt in the aCt of confolidation, the pounded 
boltfe-glafs Hirunk, fo as to leave an opeinng between its mats 
and the tube, through whicli the borax, and, aloug with it, the , 
catbonic acid, was found to efcape. But the object in view was Improvfmfnt* 
obtained*by means of a mixture of pounded botlle^glafs, and*^*^ iucihoim 
pounded flint, in equal parts. This dill agglulinales« 

not indeed into a tnafs fohard as Reaumur's porcelain^ but i'uf* 

(iciently fo for the purpofe; and this being done without any 
ienfible contraction, an etfeclual barrier was oppofed to the bo- 
rax ; (this arrangement is fhewn in /^Vg. 11.); and thus the me- 
thod of cioflng the tubes was rendered to complete, as feldoui 
to fail in practice +. A ftili further refinement upon this me- 
thod was found to be of advantage. A fecond lerles of powders, 
like that already deferibed, was introduced towards the muzalc, 

(as fliewn in /Yg. 12). During the firR period of the experi- 
ment, this laR-menttoncd f'eries was expofed to heat, with all 
the outward lialf of the tube fo/ij; and by this means, a foJid 
tnafs was produced, wliicli remained cold and firm during the 
fubtequent aClion of heal upon the carbonate. 

I (oon found, that notwithftanding all the above-mentioned fort>*»- 

. j j • r II- I*' 

precautions, the carbonic acid made its cicape, and that it jafthca tubes, 
pervaded the fubfiauce of the Wedgwood tubes, vijhere no flaw 
could be traced. It occurred to me, that Ibis dofe^ might be 
remedied, were borax, in its tiiin and penetrating Rale of fu- 
fion, applied to the infide of the tube; and thaUjie pores of llic 
porcelain might thus be doled, as ihofe of leather are clofcd 
dl, in an air-pump. In this view, I rammed the carbonate 
into a fmall tube, aad furrounded it with pounded glafs of bo- 
rax, which, as fooii as the heat was applied, fjiread on the in- 

t 

* In the fame temperature, a mafs of the gl:»f» of equal bulk 
would undergo the fame change j but it would occupy an lu.Air. • 

+ A AibRance equally efficacious in reftraining the penetrating 
>^ality ofhorax, was difeovered by another accident. It confifts 
of a niixture of borax and commofi fand, hyvid^icha fubflance is 
formed) ^i^hicli, in heat, afTuines the Rate ot a very tough palte, and 

t becomesihaid and conipa^ on cooling. t 

fide 
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/icie ot the large tube^ and cfTe&ually clofed its pores. In this 
manner, many good experimenh wire ipade with barrels lying 
horizontally in common inufflei>, arrangement jufl de* 
feribed being reprefented in / 

1 was thus enabled to c»irry on experiments with this 
porcelain, to the utmod that its flrength v^ould bear. But £ 
was not fatisfied vijith the force fo exerted ; and hoping to 
obtain tubes of a fuperior quality, 1 fpent much time in 
riments with various porcelain compoiiltons* In this, I To 
far fucceeded, as to produce tubes by which the carbonic 
acid was in a grei^f^ft^'ifure retained without any internal 
glaze. The bed material I found for ibis purpofe, was the 
pure porcelain-clay of Cornwall, or a compofition in the 
proportion of two of this clay to one of what the potters call 
CornijhJionet which I believe to be a granite in a date of de- 
compofition* Thefe tubes were feven or eight inches long, 
with a bore tapering from 1 inch to 0.6. Their thickneJs 
was about at the breech, and tapered towards the m lizzie 
to the thinnefs of a wafer. 

I now adopted a new mode of operation, placing the tube 
vertically, and not horizontally, as before. By obferving the 
thin date of borax whild in fufton, I was convinced, that 
ought to be treated as a complete liquid, which being fitpport- 
ed in the courfe of the experiment from below, wouKi fecore 
perfedt tightnefs, and obviate the failure which otlen 
ed in the horizontal pofition, from the falling of thic jrux tc/ 
the lower fide. 

In this view, (fig. 16.) I filled the breech in ihe manner 
d^feribed above, and introduced into the muzzle (: *^^0 borax 
(C) fupported at the middle of the tube by a quantity of 
filex mixed with the bottle glafs (B). ' 1 placed the tube, fo 
prepared, with its breech plung^ into a crucible filled Viih 
fand (E), and its muzzle pointing upwards. It was now my 
objedi to apply heat to the muzzle-half, whild the other re- 
mained cold. In that view, 1 conflrudled a furnace (figs* 
and 15.*) having a' muffle placed veFtically (cd,) furround* 
ed on all fides with fire(ee), and open l^b above (at r), 
and below (at d). The crucible juft mentioned, with jts 
lube, being the^ placed on fupport diredtly below the ver- 
tical muffle, (as reprefenled in fig. 14*. at F) it wastfaifed, & 
that the half of i\fe tube next the muzzle was introdqc^ inti^ 
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Ihe fire^ In confcquence ofi^his, the borax was fren from 
above to melt, and ru\do^n ii tbi^ lttbe» the air contained in 
the powder efcaping in t|im woi of bubbles, till at lail the 
borax flood with d^cl^BancMmdy fiirface like that of water* 

Some of this fait bwl^tbrbwn in from above, by means of 
a tube of glafs, the*ltquid furface was raifed nearly to the maz* 

7;Te, and, after all had ^een allowed to bq|[^ome cold, the po- 
^ f the tube was reverfed ; the muzale being now plun- 
ged into the fand, (as in hg. 17.) and the breech introduced 
iido the mulTle. In feireml experiments, 1 found it anfwer 
well, to occupy great part of the the muzzle, with 

urod of fand and clay previoufly Ixiked, (fig* 19. K K)| which 
iva» either introduced at hrtl, along with the pounded borax, 
or, being made red hot, was plunged into it when in a liquid 
flate. in many cafes 1 aflided the compa6tners of the tube by 
leans of an internal glaze of borax ; the carbonate being pla* 

^ 't in a finall tube, (as ftiewn in hg. 18.) 
riick'. devices anfwered the end propofed. Three-fourths Effect of c»- 
^ ' the tube, next the muzzle was found completely filled with 

nafs. having a concave termination at both ends, (/ and g upon the cubes, 
r;, 19.) (hewing that it had (load as a liquid in the 

. •p’vofUe portions in which heat had been applied to it. 

■-{ j. degree of tightnefs indeed was obtained in this 
f i ^bund myfeh' fuBje^ed to an unforefeen fource of 
' •number of the tubes failed, not by explofion, but 
;n: ! ' dion of a minute longitudinal hfrureal the breechf 
^.hrodgh \suicb the borax and carbonic acid efcaped, 1 faw 
thi : trefe from the expantion of the borax when in a li« 
a ; happened with the fufible metal in the expert- 
liicDis with iron-barrels; for, the crevice here formed, indi- 
rated the exertion of fome force a6|ing very powerfally, and 
to a yfisry (Vnall diAance, .Accordingly, this fource of failure 
was remedied by (he* introduAion of a very fmall air-tubc. 

Tin's, however, was ufed only in a few experiments. 

In the courfe of the yqgrs 1801, ’ 180^, and 1803, 1 made a Thefe experl* 
number of experiments, bydhe various metbilds above deferib- 
ed, amounting, together with thufe made in gun barrels, to fuccefstul. 
on^ hundred ami 6fty*£x, In an operation fo new, and in 
Wltich the apparatus was drained to the irtmoA of its power, 
conflBnt fuacefs could not be expelled, and in faSt many expe- 
^ rjments failed, wholly of par dally. The riffults, however, 

upon 
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upon Ihe whole, were fzihk^bry, fince they fe^mcd lO 
eiiablidi fomc of the ctfcnlial voiiits "this inquiry.. ' 

Thcfe cxperimetitit prove^ ^.latSby mechanical conftraint, 
the carbonate of lime can be I'hade fio y dergo ftrong heat, 
W'ilhoiit calcination, and to retain alii^okithe whole of its car*' 
bonicacid, which, in an open fire, at the* fame temperature, 
would have been entirely driven off: and that, in thefe cir* 
cumftances, heat produces fome of the identical efie6ts a(crib% 
ed to it in the Hut Ionian Theory. 

Poundfd car« By this joint adioii of heat and preflurc, the carbonate of 
bonatc of lime which had l(<!CtNintroduced in the (late of the fineft 

in ita fcvi'ru 

varieties became powder, is agglutinated into a firm mafs, polfefiing a degree 
^giuti^iicd into fpecific gravity* nearly ap- 

* ' proaching to thefe qualities in a found limeftone; and fome 

of the rcfults, by' their faline fra6lure, by tlieir femitranf- 
parency. and their fufceplibilily of polilli, deferve the name 
of marble. 

The fame trials have been made with all calcareous fub- 
fiances ; with chalk, common limeflone, marble, fpar, and 
the fhells of tlQi. All have fiiewn the fame general property, 
with fomc varieties as to temperature. Thus, 1 found, that, 
in the fame circumfianccs, chalk was more fufccptible of ag- 
glutination than fpar ; Uie latter requiring a heat two degrees 
higher than llie former, to bring it to the fame pitch of ag- 
glutination. 

The chalk vufccl ?n my firft experiments, always aflTumed the^ 
character tf a yellow marble, owing probably to fome flight 
contamination of iron. When a folid piece of chalk, w’hofe 
bulk had been previoufly meafured in the gauge of WedgwootPs 
pyrometer was fubmitted to beat under compreflion, its cun- 
tra^ion was remarkable, proving the approach of the particles 
during their confolidation ; on thefe occafions, it v\'as«fotmd 
to (lirink three times more th^n the pyrometer-pieces in the 
iame temperature. It loft, too, almofl eniirdy, its powdlr of 
imbibing water, and acquired a great additional fpecific 
gravity. On feveral occafions, I obferved, that mafles of 
chalk, which, before the experiment, bad (hewn one uniform 
character of whiienefs, affumed a ilratrfied appearance, in- 
dicated by a fciics of parallel layers of a brown colour. Tlrb 


* Sec Appendix. 
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clrculljiffance may hereafler \hrow light on the geotogittill 
hiftoryfcf this ,exl rawdinary fvbftance* 

I have laid, that, 'by|5m4Mh|inical conllraini, almoU 
^vholeot* (he car^ni^ctd^as retained. And, in truth, at retained* 
this period, fbme weight had been experienced in all 

the experiments, 4)oth with iron and porcelain. But evert this 
cirdumitancc is valuable, by exhibiting ^e influence of the 
carbonic acid, as varied by its quantity^ 

• When the lofs exceeded 10 or 15 per cent. * of the weight QualitTcs cf the 
of the earbonate, the re(iilt was always of a friable texture, 

and without any ftony charader ; wh«rTftfits lhart two or three the lots of car- 
perccjit. it wasconiideied as good, and poilelfed the properties'***^ 
of a natural carbonate. In the interinediate cafes, when the 
lofs amounted, for. inftance, to fix or eight percent, there* 
fuU was fomedmes excellent at firft, the fubflance bearing 
every appearance of foundnefs^ and often polTefling a high ctia* 
radler of cryAallization ; but it was unable to refill the ac* ' 
lion of tlic air; and, by altrading carbonic. acid or Bioidure, 
or both, crumbled to dull more or lefs rapidly, according to 
circunifianccs. This Teems to prove, that the carbonate of 
lime, though not fully faturated with, carbonic acid, may ppf* 
fefs. the properties of limeflone ; and perhaps a difference of 
this kind may exift among natural carbonates, and give rife to 
their diflerenl degrees of durability* • 

have obferved, in many cafes, that the calcination has 
reached only lo a certain depth into the mafs ; the internal 
pari remaining in a ftale of complete carbonate, ^and, in ge- 
neral, of a very hue quality. The partial calcination Teems 
thus to lake place in two different inodes. By one, a fmall 
proportion of carbonic acid is taken from each particle of 
carbonate ; by the other, a portion of the carbonate is quite 
c;^lcMied, while the reft is left entire. Perhaps one refoU is 
the eftefl of a feebly calcining caufe, adling during a long 
time, and the other of a ftrong* caufe, afling for a' fhort 
time. 

Some of the refulls \yh]ch feeined the moft perfe^ when Some refuyts 
firft produced, have been fubjedl to decay, owing to partial ^ 

calcination. It happened, in fome degree, to the beautiful partial ciUOiM. 

X lion, 

* I have found, that, in open fire, the entire lofs^ foftained by the 
carbomste Varies in different kinds from At2 to 4o.5^r cent. 

fpecimen 
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rpecioien produced on the dd of Wrvb, 1801', tlioogh.f frelh 
Irudlure has refiored it. ^ ^ 

Afpecimen, too, of marble, from pounded fpar, on the 

15th ot Ma}^, 1 80J , was fo compK^ as deceive the workman . 
employed to politb it, who declared, V;i;y;i:/'were llie fubftance 
a little whiter, the quarry from which it wa/3 taken would be 
of great.value, if itUy within reach of a market. Yet, in a 
few weeks after its /brmafipn, it fell to duft. 

Very anany Numberlefs fpeciinens, however, have been obtained, which ' 

refift the air, and retain their poli|h as well as any* marble. 
Some of them coi)||p»a.in a perfed Aate, though they have 
been kept without any precaution during four or five years. 
That fet, in particular, remain perfedly entire, w'hich were 
(hewn laft year in this SocIcly» though fome of them were 
made in 1799, fome in 1801 and 1802, and though the firfi 
eleven were long (baked in water, in the trials made of their 
fpecific gravity. 

Aeiutrluble A curious cirpomfiance occurred in one of tbefe experi^ 
xnenls, which may hereafler lead to importlant confequcnces. 
Some rail of iron had accidentally found its way into the 
tube : 10 grains of carbonate were ufed, and a heat of 28^ was 
applied. Tiie tube had no flaw ; but there was a certainty 
that (he carbonic acid had efcaped through its pores. When 
broken, the place of the c^bonate was found occupied, partly 
by a black flaggy matter, and partly by fphericles of various 
£zes, from that of a fmall pea downwards, of a while fub« 
flance, whiq,h proved to be quicklime; the fphericles being 
interi'perfed through the (lag, as fpar and agates appear in 
whinflone. The flag had certainly been produced by a mix«i 
ture of the iron with the fubftance of the tube; and the fphe* 
rical form of the quicklime leems to fliew, that (he carbonate 
had been in fuflon along with the flag, and that lbey»bj^d 
feparaled on tire efcape of the carbonic acid; 

The fubjecl was carried thus far in 1803, when I (hould 
probably have pubUflied my experiments, had 1 not been in^ 
duced to profecute the inquiry bjr qertain indications, and 
‘accidental refults, of a nature too irregular and uncertain to 
meet the public eye, but which convinced me, that it was 
poflible to eflablifh by experiment the truth of all that 
hypothetically aflfumed in the Huttonian theory, ^ 

JP.rdrwour to The principal obje^ was now to accomplifli the entire fii- 
mipTovc the »• gf ggnbonatc, and to obtain fwar as the refu?t of tha# 
^""”'"1'’* • VuOpa- 
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fufionAji imitation of what we conceive to have taken place preventine all 
innatuiv. . . ^ i perfeftly fiifme 

• li was likewife importaiif to^cqiitre the power of retaining the carbonate, 
all the carbolic aciK of cmonate* tolb on account of the 
itfelf, and on its donfequenccs ; the refult be- 

ing vifibly improvdU by e^l^y approach towards complete fa* 
turation. I therefore tmame anxious to ir^^eftigate (he caufe 
of the partial calcinations which had always taken place, to 
a greater or lefs degree, in all ihefe experiments. The quef- 
(i'on natul^ally fugge/is itfells What has become of tho car* 
bonic acid, feparated in thefe partial cai^i^nations from the 
earthy bafis ? flas it penetrated the velTel, and efcaped en- 
tirely, or has it been retained within it In a gafeous, but 
highly corriprclTed ilale ? It occurred to me, that this ques- 
tion might be eatily refolved, by weighing the i'elTel before 
and after the action of heat upon the carbonate. 

With iront a condant and inappreciable fource of irregula* By experiment Ic 
rity exided in the oxidation of the barrel. Bot with porce- 
lain (he thing was eafy; and I put it in pra6tice in all my ex- titiacedthc re* 
periments with this material, which were made after the quef-^“*** 
lion had occurred to me. The tube was weighed as foon as its 
muzzle was clofed, and again, after the breech had been ex* 
pofed to the dre ; taking care, in both cafes, to allow all to 
cool. In every cafe, 1 found fome Infs of weight, proving, 
that even in the bed experiments, the tubes were penetrated 
to a certain degree. 1 next winded to try if any of the 
carbonic acid feparated, remained within the tube inia gafeous 


form ; and in that view, I wrapt the lube, which had juft 
been weighed, in a (beet of paper, and placed it, fo furround- 
ed, oh the fcale of the balance. As foon as its weight was 
afeertained, 1 broke the tube by a fmart blow, and then re- 
placechupon the fcale the paper containing all the fragments. 

In tUlAfe experiments, •itr w*hrch enlirc calcination had taken 
places the weight was fdund not to be changed, for all the 
carbonic acid h^d already^ efcaped during the a^ion of heat. 

But in the good' refttits,' Lalway s found that a lofs of weight 
was the confequence of breaking the tube. 

Thdfe fads prove, that both caules of calcination had ope^ WithporceUIn 
rated in the porcelain tubes; that, \p the cafes of fmall lofs, this eaufe 
part of the i'arbonic acid had efcaped through the veflTei, and cxiftS*along^ 
hat part had been retained* within it. 1 had in view methods theeftape 

a _ ^ _ A'f I'jn. 
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Experiments 
with gun bar* 
reU lefumcd. 


by which the laft.could be counlcrafled ; bnt I faw nc.pemedy 
for ihe firft. I began, lljerefor|3, lo deJV’dir of uUimati faccefa 
wilh lubes of porcelain*. 

Another .circumftance confined Ibis ^opinion. I 

found it impradticable lo apply a lo ihele lube*, 

when charged as above with ca'fi^)nate, •without dellroying 
tliem, either by ^xplofion, by the formation of a minute 
rent, or by the aflual fwelling of the tube. Sometimes this 
fwelling took place to the amount of doubling the internai 
diameter, and yet the porcelain li^ld tight, the carbonate iuf- 
taining but a ver^raall lot's. This du6lility of the porcelain 
in a low heat is a curious fa6t, and Htews what a range of 
temperature is embraced by the gradual tranfilion of fome 
fubftances from a folid to a liquid ftate : For the tame porce- 
lain, which is thus fufceplible of being ftretched out without 
breaking in a heat of 27®, flands the heat of 152®,* without 
injuryi when expofed lo no violence, the angles of its fraAurc 
remaining Aiarp and entire. 


IV. 

Experiments in Gun- Barrels refumed,^7'he Vertical Apparatus 
applied to them,-^Barreh bored in folid Bars,~0ld Sable 
Iron. — Fiifion of the Carbonate of Lime, — Its Action an 
Porcelain, — Additional Apparatus reipiired in Confe^uence of 
that A6tion^ — Good llefults; in particular, four Experiments^ 
illujirating the Theory of Internal Calcination, and Jkewin^' 
the Efficacy of the Carbonic Acid as a Flux, 

SINCE I found that, with porcelain tubes, I could neillun 
confine the carbonic add entirely, nor expofe the carbonate 
in them to flrong heats; 1 at laft determined to lay them aiidc, 
and return lo barrels of iron, with which I had formerly^ ob- 
tained fame good refults, favoured,, perhaps., by tome a<.> 
cidenlal circumilances. • 

* I am ncvcrthiclcrs of opinion, that; in tome fi ons, experi- 
ments with comprcllioa may be carried on with great cafe and ad- 
vantage in fuch tubes, t allude to the fituation of the geologilb 
of France and GciiUany, who may cafily procure, from thcir^wn 
manufactories, tubes of a quality far lupcrior to any thing made 
for fiile in this country. « 


On 

1 
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On m^l2ih oT February, lS 03 f I began a ferlcs of ex- in a ycrtlcal 
perimcn^fLwlb gun-ba^eb, refaroing my former method breech up- 

.^•orking widi (he fufible lysialxand with lead; but altering ^vards, and 
the pofilion of the barrel fcom h^zomal to vertical ; the breech ^ 
being placed upwarc^j^ lF&ng the adion of heat on the car- 
bonate. This veryafirnplwji^provement has been productive 
of advantages no lels renrarkable, than in the cafe of the 
tubes of porcelain. In fliis new poiitioni the included air, 

^uiih'ng the air-tube on the fujdon of the metal, and riling to 
ilie brecchi is expofed to the^greateft heat of the furnace, and 
mull therefore readt with its greateft force ;^whercas* in the 
horizontal pofilion, that air might go as far back as the fufion 
of the metal reached, where its elailicity would be much 
fecblcT. The fame dirpohlion enabled me to keep the muzzle ^ 

of the barrel plunged, during the action of heat, in a velTcl 
filled with water ; which contributed very much both to the 
convenience and fafety of (iiefe experiments. 

In this view, making ufe of the brick-furnace with the Defenptisn and 
vertical muffle, already delicribed in page 384* I appwTtus!^ 

a pit {a a a Jig, 20.) to be excavated under it, for the purpofe 
of receiving a water- veflel. This vefFel (reprefented feparate^ 
ly, yig. 21^) was made of cad iron; it was three inches in 
diameter, and three feet deep; and had a pipe {d e) driking 
off from it at right angles, four or five inches below its rim, 
communicating with a cup (cy) at the didance of about two 
The main veflel being placed in the pit (« o) diredlly 
'.ovv the vertical muflle, and the cup danding clejr of the 
MHcc, water poured into (he cup flowed into the veflel, 
could thus conveniently be made to Hand at any level, 
rrhe whole arrangement is reprefented in fig, 20.) The 
iiiizzlc of the barrel (g) being plunged into the water, and 
f ^ breach {b) reaching up into the muiHe, as far as was found 
'i\ r.ifviK iiN pofilion lecured by an iron chain (g/J. 

• aled downwards generally kept the furlace 
vt ' »n a date of ebulUUpn; the w^ade thus 

u fupplied*b^ means of the cup, into wluch, 
iiecefla' ' t ; .^nliant dream could be made to flow, 

.\s fount . i rarjimed the carbonate into a tube of porce« 
plai t ti li in a cradle of iron, along with an air-tube 
,*ad 'I pyiofcetcr; the cradle being fixed to a rod of iron, 

.which rod I now judged proper to make as large as the barrel 
* ^ ii e 2 * would 
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would admit, in order to exclude as much of the LnUe me* 
lal as pofTiblc ; for the expaiiAon of jAe liquid uTetil' being in 
proportion to the quantity «eaM, the more tjiat quantity 
could be reduced) the lets im Ihrte whs of /ieftroying the 
barrels. ' 

simple moiie of In tlic courfe of prafticc, a modeoccurred of remov- 

metul upd withdrawing the cradle: it confiiled in 
the tube, placing the barrel with its muzzle Jownwards, fo as to keep 
the breech above the furnace and cold, while its mnzzld was 
expofed to Arong heal in themuifle. In this nlanner) the 
metal was dilcl^rged from the muzzle, and the poAlion of 
the barrel being lowered by rlegrees, the W'hole metal was 
^ removed in ru('(*e(lion, till at laA the cradle and its contents 

« bec-ame entirely loofe. the metal was delivered, it was 

received in a crucible, filled w'itli water, Aanding on a plate 
of iron placed over the pit, which had lx;en ufed, during 
the fir A llage of the experiment, to contain the waler-veflfel. 
It was found to be of fervice, eipecially where lead was ufed, 
to give much more heat to the muzzle than /imply what was 
required to liquefy the metal it contained ; for when this was 
not done, the rnuzsdc growing cold as the breech was heating, 
feme of the metal tlcHvercd from the breech was congealed 
at the muzzle, fo us to flop the paflage. 

According to this metiioii, many experiments were made 
in gun-barrels, by' which fame very material fteps w'ere gain- 
ed in the invcAigation. * 

£xpcnment la On llvj of February, I made an experiment with fpar 
the new method, and chalk ; the fpar being placed neared to the breech of the 


jjitrrnal caU- 
iiion, where 
the carboni^ 
id did not 
Ic.ipe out of 
he apparatus. 


haver 


barrel, and expofed to the greated beat, fome baked clay in- 
tervening between the carbonates. On opening the barrel, a 
longcontinued hiding noife was heard. The fpar was in a 
date of entire calcination ; ihc chalk, Ihougli crumblipg at 
the oiitilde, was uncommonly hard and firm in the heart. The 
temperature had rifen to 52*. • 

In this experiment, we have the^fird clear example, in iron 
barrels, of whatl citll Internal CqJ(viaHoni tbat U to lay, where 
the carbonic acid feparoted from the earthy bads, has bee.: 
accumulated in cavities within the barrel, jpor, fubfeqjiend) 
to the a6tion of drong Jhcal, ‘ the barrel had been completely 
cooled; the air therefore* introduced meani of the air- 

tube, mud have refumed its original bulk, and by iiUlf could* 
• *2. * 
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have ncrjiendci^ to ruth out; the beat employed to open the 
barrel ; barely fui icient to CoFten the Since^ lli 

I opening ot the ba/rel a^compaiued by the difchargi oF 
elaAic matibr in great ijJ)uncla^ce, it Is evident, that tills muA 
have proceeded f^rom.^nBething fuperadded to the air originally 
included, which ceulci nothing but the carbonic acid oF 
the ^7arbonate. It Follow^, that the calcination liad been, in 
part at leaft, internal; •the Ibparalion oF*lhc acid From the 
earthy matter being complete where, the heat was ArongeA, 
and only-partial where the jntcnFity was lefs. 

The chemical principle.-* ftated in a Former part of this Part of the !n« 
paper, aulhorifed us to espect a reFult ^F this kind. As ^”5 calcined"*^* 
heat, by increaliiig the volatility oF the acid, tended to another f>art re- 
feparale it from the earth, we had reafon to expedt, 
under the fame com])reAion, but in diAbrenl temperatures, this faA. 
one portion of the carbuiiutc might be calcined, and another 
not : And that the lea A heated oF (he two, would be the lea A 
expofed to a change not only from waul oF heat| but hke- 
wife in confcqucnce of the calcination of the other miifs ; 
for the carbonic acid clifengaged by the calcination oF the 
hotteA of the two, mufl have added to the claAicity oF the 
conbned elattic fluid, Fo as to produce an increafe of com- 
preffion. By this means, the calcination of the coldeA of tlic 
two might be altogether prevented, and that oF the hotteA 
might be hindered from making any Further advancement. 

This reafoning feemed to explain the partial calcinations 
which had Frrquently occurred where tl.ere was no proof of 
leakage ; aiul it opened fume new pruclii al views in thefe 
e\perimenl.s, of which I availed m)lelf w'lihoul loFs of lime. 

If the internal calcination of one part ol an inclofed mats, 
promotes the coinpreAion of other maifes included along with 
ifj l^Tonceived that we might Forward our views very much by 
placing a fmall (|uaiui(y of carbonate, carefully weighed, in 
fame barrel with a large quantity of that f^ubAance ; and 
by arranging matters fo that the fmall Aducial pmt Aiould 
undergo a moderate heat, while a Aroiiger beat, callable of 
producing internal calcination, AiouM be applied to the re A • 
of the carbonate. In this manner, I ina<le many experiments, 

. and obtained refiilts which feemed to confirm this reaiontng, 
and whi^ wxre often very falisfffkory, though the iieat did 
not ah^’l^’s exert its grealeA force where I intended it to 
do fo. 


On 
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On llie 28lh of February, I introduced forne ct^rb^atc, ac-. 
ciiralely weighed, intoa fmalljiorcelai^f ahe, pla^^f^^itlnn a 
laiger one, the reft ot’tholargg tubiv being filled with poundedU 
chalk ; lliefe carbonates, togeiber forne pie^\s of chalk, 
placed along witli the large tube cradle, weighing in 

all 19.5.7 grains. On opening t}y!!jparrcJ,'*air rallied out^with 
a long-continued hillie.g noife. 'Flie contents ol the little tube 
were loft by the inlruii .n of fonie borax v\hieli Iiad been in- 
troduced over the lil' X, in order tc^ cxetude the tufible inc'tah 
But the reft of the carbonate, contained in the large tube, came 
out in a fine ftate,rbeing porous and frorhy throughout ; l()ark' 
ling €ver\ vs.heie with tacclliJ, lh',r angular h;rsn of which 
was diftnigu' (liable in (oine ol* the cavitu '. by help of a 
lens; in ((nne pjrts liie (idibaneo ixhibited the roiuubi g of 
fufK-h ; in many it \va' in a liign dejoee (laii. p .icnt K v\'as» 
yelh/W towaulsthe lowi-r end, and ai toe tttnur ahnoft- colour- 
l*.(s. At llic u[^pc;r end, the earLonau: fecnied i’l e united 
with the tube, and at the phues or c nutia.ci to b.oc t[)r« ad up- 
on ii ; <lic union having liic appeaMi'ci; ot a I'intual atlaui, 
'J'he generai nial.s ol i‘arbonalc » it' i\' h ed .1 •*. i'.i \ iiilentK , 
but the thin flra.uin nnii.<-oMteI> eoii{i.:i;...,,s to the tid^e, 
feebi), if at all. 

On tile .'id wj March, ( inO’odufied ioU' a very dean tube of 
porc^'kiin .lo.S o‘ i.'halL. l'l:r lube oas pi iced ii. die (‘pper 
part oi' the cradle, IIk* n’m.iniii Ipace being flbwi \Mih two 
pit r-es <;f cliaik, cut Ini Hu* p s;[ (»!.*; !iit i«ppe iiu'ft ot lliclu* 
being exci^yaled, (o to ne'\\<T du* p’jrfuv! ' <il an aii-tnbc. 
The picc'cs llnis navleil, wen coinpnlrd 10 vM'i^h about jOn 
grains. Tlierc wun nn pv lonn 'er nfe.I ; but (he* heal guv. lied 
tobvi about A; •• tlic^ba' i 1 ha 1 d >od during a 'civ minine. 
in its delivcjMig p ^lii'CU', *he e. nolc h ai! with the loi! and 
cradle, were liirown ivjt •.\;ih a fniaii report, and with cqui- 
fiilerublo fi«fce. The loevrn ft piec»;,oi chalk had Icarcely 
been a 6 led upon by heal, 'i • .1 pper pai l of the other piece 'is as 
in a ftati* ol marble, wiilj feme n maikable facetlcs. The car* 
l'(>natc\ in the little tube, had Ibninjv \ery much during iho 
tirft af'lion of heat, and bad begun to link upon ilfeif, by a fur- ^ 
iher adiaocemcm! lowaids licpiefaclion. The mafs was di- 
vided into ievtral cylinders, hing confufcdly upon chch others 
this (iivibon arifing fiom the manner in which thf^ pounded 
chalk was rammed into the lube in* fucccilivc pot ions. In 

levcral 
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.?tiveral particularly at the top, the carbonate was very 

poroti«,1»iiwr full of d^idcd air-holes, which could not have 
ieen forn^d but in a (ott^bfiance ; the j;lobiiIar form and 
ibining furf^e of all cavities, clearly indiiMting fufion. 

The fubflance was fe^"* y an 1 parent ; in foiu'' places yellow, 
and in lome colourlftfs* broken, the lolid parts Ihcwcd 

a lalinc hai^urc, compofed of innomerabje facettcs. The 
carbonate adhered, from end to end, to the tube, and in- 
corporated with it, lo as to render it impoffiblc to afeertain 
'vhat lof* had been fufiained* lo j^encial. the line ot conla6l was 
of a bro\N n colour; yet ihero oo room^bi iufpeCting the 
prelence ol anv forei,;!! malier, esc'cpt, pc^rhaps, Ir.* m the iron- 
;'id which was ided ni r.uuniij'i^ fit*\vn the c*hidi . i:5ut, in fub- 
vcpienl exjjeriinents, 1 havi*obfor/ed the famf* brown or black 
♦/olour ai the union td the carbonate with porcelain tubes, 
where the powder had been purpofely raiiunerl oilh a piece ot 
wood ; to that this C’olour, winch ha^ oceiiricrl iii almotl every 
hmilar ('-.fe, remains to be accouiUed tor Tlic carbonate el* 
iervefeed violcMiily w'ilh acid ; l!ie lubltance in contai^ with the 
tube, doinj:^ !»), iiowevcij more icebly than in tlui licart, leav» 
ing a copious depofu of wliite Tandy matter, which isdoubllefs 
A part of the lube, taken up In the carbonate in fufion. 

On ll)o 2 till of March, 1 maile a fimilar c\p(iriiTient, in a Another ex- 
jbmt gun-barrel, and took lomr caie, after llie application 
heat, t«» Coo! the barrel (]<>.\ ly, w db a view to cr^llallizulion. Saline ^Uudture 

^‘ne whole mais wa^ IouihI ni a fine ftale, and untouched by 

. ' tion produced in 

djc lec*d ;• having a teiUiUanlparcnt and l.dinc fttUCtlire, with ^halk previoufly 
variolic lacettes, Jn one part, I looiid the moft decided cry- 
'.allizalJon 1 had obtained, llimigh of a tniall fize: owing lo 
jn trardparcncy it w’asni^t "alily viliiile, till liie light was made 
lt> reiicet ironi IIhb cr)flaiiinc furfacc, wdneh then produced 
a (kiz^e, very f>brervable by the naked eye; when cxaniinc^d 
by means of a lens, k was fccii lo be rornpofed of feveral 
pbtCs, broken irregularly in the iVctflurc of the tpecimen, all 
ot wii'ch are parallel loeiich other, and redeft under the fame 
angle To as^to unite in pjfO(Jucing the dazzle. This ftm^ure 
dJa^^obfcrvduIe equally well in bolh parts of the broken fpeci- 
nKJi|, In a tormtr experiment, as large a facette was obtain- 
<ld in a pj Jee of folid chalk ; but this refult was of more con- 
, 1%^ having been produced from cbalk previoufly 

Tbfi 
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Thegun-bai- TIic foregoing experimeiUs proved the iupenor treaty of 
rcls, though vefltls ovcr thofe of porcelain, ev^ where Ke.^^iiokiicra 

rorcci7. were WAS not great ; and 1 perfevered ip making a gre^ many ex- . 
Aill too weak, periment*; with gun-barrels, by whicrij I occafionalfly obtained 
very fine refults : but 1 was al llfl^..ponvinced, that their 
thicknefs was not t'ufHcienl to enlu/; regulac and Aeady fuccefs. 
For this purpo(e, it appeared proper to employ veflTels of fucli 
flrengtli, as to bear a greater expanfiv'e force than was jud nc* 
ccH'ary; (ince^ occaijonaily, (owing to our ignorance of il)c 
relation between the various forces of expaniiony affinity, tena* 
cilyy &c.) much more drain has been given to the vedelsthan 
was requifile. In fuch calc:», barrels have been dedrojetl, 
which, as the rein Its have proved, had afted with fudicient 
dreiigth during the did dages of (he experiments, though they 
had been unable to redd iiicrubleijiient overdrain. Thus, my 
fuccediuith gun-barrcl>, depended on the good, .fortune of 
having ufed a force no more than fufficienty to con drain the 
carbonic acid» and enable it to aCt as a dux on the lime. 
I therefore determined to have recourie to iron barrels 
of much greater diength, anu Ined various modes of cun- 
druflion. * 

nsrrcis formed ^ had fonic barrels executed by wrapping a thick plate of 
byb^ringin folid iron routid a mandrel, as is praffiled in the forniaiion of gun- 
wJneh proved barrels; and likewife by bringing the two flat tides together, 
cxceilcut. fo as to unite them by welding. Tliefe attempts, however, 
faded, I next thought of procuring bars of iron, and ,of 
having a cavity bored out of the folid, fo as to form^a barrel. 
In tins manner I fucceeded well. The fird barrel 1 tried in 
^ this way was ut fmall bore, only half an inch : Its perform- 
ance was highly ratisfa6loryy and fuch as to convince mo, that 
the mode now adopted was the bed of any that I had tried. 
Ov^ing to the finallncfs of the bore, a pyrometer could pot^be 
ufed internally, but was placed upon the breech of the barrel, 
as it dood in the vertical niufde. In this podtiony it -was 
evidently expofed U> a much Icfs heat than the fiducial part 
of the apparatuSy which was always placed, nearly as 
. could gueded, at the point of greated heat, 
riflcly levicatcd On the 4ih of April, an experiment was made Vn this way 

tpar became l pyrometer on the breech gliding 3^3?^ 

agglutinated by ‘ .l e.r ^ * 

heat; femi- 1 he (par camc out clcaiij and free from any conthmination, 

trjnfparcnt, vi- adhering to the infide of the porcelain tube ; it was yefy much 

treous, a ® , 

few facettes. , llirunk 
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£jrunk,^,^lKjl retaining a c)lindrical torm, though bent by 
parlial^dJ^fions. fur face bore fcarcely any remains of 
the impls^on taken by yi,*e powder, on lamniing it into the 
tube: it hydi to the nal^d eye, ihe rougbnels aiui lemilrant- 
parcncy of the pith of^ ruth ftripped ol ii< outer Ikin. By 
the lens, this fanye laria^,^f^\vas leeii to be glazed all over, 
thoifgh irregularly, (hew^ing here and there fome air-holes. 

In fra6ture, it was lenfitranfpaicnt, more vitreous than cryf- 
taHrne, iiuiugh having a fewiaccUe^ : the mals, was ieemingly 
formed of a congeries of piyts, in thcmfelves quite tranfparent : 
and, at the thin edges, (mall pieces wer| vifible of perfeft 
Iranfparency, Theie mud have been produced in the fire; 
for the fpar liad been ground witii water ; and paHed through • 

(ieves, the fame with the fincft of thofe uled at Etruria, as , 

defcr»bed by Mr. Weogw ood, in hts paper on the conftru6lion 
of his pyrometer^ 

Willi the fame barrel I obtained many intereding refults, thefr expert- 

rt •/• ■/- • r • L meat* the eicapc 

giving as ftrong proofs of iufion as in any former experiments ; carbonic add 
with this remarkable difference, that, in thefe laft, the fub- app^^ars tohave 
dance was compact, with little or no trace of frothing. In 
Ihe gun-ban ef> where fiifion had taken place, there had al- 
ways been a l(»ls of 4 or 5 per cent» connefted, probably, with 
the frothing, in tlicfe experiments, for a reafon foon (o be 
dated, the circumdancc of weight could’not be obferved ; but 
appraranres led «ic to fuppofe, that here ihe lots had been 
(mall, if any. 

On the dih of April, I made another experiment with the filhirc 

fquai t^harrel, whole lliicknefs was now much reduced by luc- borcd^froni'^die 
celiive fcales, produced by oxidation, and in which a rmalU<^>^ 
rent lU^gan to appear externally, which did not, however, pe- 
netrate to the bore. 7'he heal rc>(e high, a pyrometer on the 
breetli of the barrel giving 37 On removing the metals, 
the cradle was found ^ to be fixed, and was broken in the at- 
tempts made to withdraw it. The rent was much widened 
externally : but it was evident, that the barrel had not been » 
laid open, for part of ^the carbonate was in a Aate of faline 
garble ; uipther was hard and white« without any faline grains^ * 
and fcaict/v eifervefeed in acid. It was probably quicklime, 

.fm^ned bJ internal calcination, but in a (fate that has not oc- 
curred infany other experiment. 
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action of HFAT MOntFlKl^^ ij, 

The workman whom 1 employer! lo take out th^emalns of 
ll)c cradle, had cut oflT a pirce from lln/treeHi of ti. ^barrel jr 
throe or four inches in length. As hvvas examinip^^ie crack / 
which was feen in this piece, I svas fui^nrifed to fee Ae infidepf 
the barrel lined with a fet of tranfpare^U and well-defined cry* 
flals, of I'mall fize, yet vlfiblc by ll/^lj^nked <*ye. They laj; to- 
gether in Ibinf pla* as, foas to cover ihe^furlace of the iron with 
a tranfparent coat ; in ollitrsthey were detached, and fcatlered 
over the furface. IJnibrfunalely, the cpiantily of this fubfiance 
was loo fmall to admit of much chdinital examination ; but I 
immediately afccrlpncd, that it did not in l!)c Icafl effervefee 
in acid, nor did it (cem to dillblve in it. The cryflals were 
in general tranfparent and ct/iourlcfs, though a few of them 
were tinged fcemingly with iron. Their form was very well 
defined, being flat, with oblique angles, and bearing a (Irong 
refemblance to the cryflals of the Laraellated Stylbite of 
Hauy. Though made above two years ago, they ftill retain 
Ihcir form and Iranfparency unchat^ged. Whatever this fab- 
flunce may be, its appearance, in this experiment, is in the 
highdl degree inlercfting, as it Teems to afford an example 
of the mode in which I)i. Hutton fupjKifcs many internal ca- 
vities to have been lined, by tiie fublimation of fubfiances in 
a (tale of vapour ; or, held in (blulion, by matters in a gafeoux 
k»rm. For, as the cryflals adhered to a part of the barrel, 
which mull have been occupied by air during the a6lion of ^ 
heat, it feems next to certain that they were produced by fubr 
liination. « * ' 

7'lie very powerful effech produced by this laft barrel, the 
li v:f of which (reductul, indeed, by repealed oxidation) was not 
above an inch ({piare, made me very anxious to obtain Wrrels 
of the fame (ubllance, which being made of greater fize, ought 
to aflbrd rcfulls of extreme inlcrc‘ft. I found upon incjviiry, 
that this barrel w'a$ not made of SwedifU iron, as I at firfi fup- 
poled, but of what is known by the name of Old Suhlcy from 
the figure of a Sable flarnped upon tl^ie barsj that being the 
armorial badge of the place in Sjb^Tia where this iron is 
made.* I 

A workman explained tome fome of theproperli c' of diffbr- 
entkinds of irons, moll interefting in my prefenl puwuit; and-.- 

♦ I was fnvourcij with this account by the late ProfeiTopRobifon- 

he^ 
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Re ivliat he faid by actual trial. All iron, when crtc* fled at i higher, 

iporedXf/ S’ certain he^ernfbes and crumbles under (liehammcr; wh?tc' 

^ but the ^mperaiurc in wl)ich this happens, varies with ever^ IifiAr,~ avj >ld 
c|||fferent ffiecres. ThuJ as he ftiewed me, call iron cTuOtt N ^ 
in a dull red heal, or perhaps about 15^ ot W edgwood ; aturc. 
ilegl, in a heat ^erhap< VI 30® ; Swedifli iron, in a bright 
white heat, perhap^^ of .^0® or (k)'^ ; old Jlihicr ii rdf, tlkevsile 
yields, but in a much higher beat, perhaps of 100®. 1 metely 
gueffed at thefe ieniperatures; but lam certain of this, that in a 
heat ilinilar to ilicd in which Swedilh iron crumbled under the 
hammer, the old lab?/ withftood a flrong l^iw, and feemed to 
polhTs conficlerable lirmnefs. It is from a knowledge of this 
quality, that the blackfmith, when he firft takes his iron frf)ni 
the forge, and lays it on the anvil, begins b\ verv gentle 
blows, ijl! the temperature hasiunk to the degree in which the 
iron can bear lire hammer, I obfervtd, as the drong heat of 
the forge a^led on the Swedith iron, that ii began to boil at ihi'. 
furtace, clearly indicating the difci.arge of fonie galeous mat- 
ter j whereas, the old (able, in the fame cirt umllanccs, ac- 
quired the Htining furface of a lic|u<d, and melted away without 
any efierycTcence. I procured, at this time, a contMerabic 
mitnber of bars of that iron, wiiich fully anlwcred my expec* 
tations. 


By the experiments laft menltoned, a very impr^rtant point Thr compiotK 
was gained in this invelligation : the complete fuiibilitv of the 

1 . . if t ■ I I o 1 i-rt t CAilionatr umicr 

carbonate under prelFure being thereby eltabliOKn]. But from prcHu •• w .13 af- 
this \^y circumflancc, a necelht) arofe of addttjig Tome nev' cirri.Kain 
devices to thofe already defcribed ; for the carbonate, in fu- rds!^ 
lirnij ipveading ilfelf on the infide of the lube containing it, 
and'\(I]e two uniting firmly together, fo as Iri be quite inft pa- 
rable, it was impoflibie, after the experiment, to afeertain 
Ihc^weight of the carbonate by any method previoutly ufed. 

I therefore delermuicd in future to adopt the following ar- 
nmgement. 

A linall tube of porcelain /'Vg. 23.) was weighed by^o'angcmcpr for 
means ofia coonterpoife of fand, or i^ranulated tin; •then 
carbonatelwas firmly rammed into the tube, and the whoKfvvhichaiofijfioin 
v^eiglicdjogain : thus the weight of ihe c*arbonate, previous The 

' the exprfinient was alceriamed. ^ After the experiment the put into a fmali 
lube,^w|li its contents, was again weighed ; and the variation ^ ^ 
of weigl'Jl obtained, inde’pendcntly of any mujual aftion that had 

taken Thefc j 
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were placed In a 
cradle or frame 
and the whole 
put into the iron 
barrel. See, 


Continvntron of 
the methoJ of 
experiment* 
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I lakej) place between the tube and the carbonate. ^hei>ii]anco 
ivliitli 1 ufed, turned m a coiiflant and ^eady with 

one imiuircdlh of a grain* When pounded chalk wa$ jammed 
into this lube, I generally left partvof it free, ai/l in that 
fpacc laid a (mail piece of iump-chavk (i), drefTed to a cy<* 
linder, with the ends cut flat and fpooth, ai'd I ufually cut a 
letter on each end, the more efTcfluafly to obferve the efliSdls 
produced by heat upon the chalk ; th*c weight of this piece 
of chalk being always eflimated along with that of the powder 
contained in the tube* Jn feme exp;*riments, I placed a cover 
of porcelain on the muzzle of the little lube, (this cover being 
w^eiglied along with it), in order to provide againil the cafe of 
ebullition : but as (hat did not often occur, I feidom took the 
trouble of this lad precaution. 

It was now of confequence to protefl the tube, thus pre- 
pared, (mm being touched during tiie experiment, by any fub- 
(lance, above ail» by the carbonate of lime, which might adhere 
U) i(, and (bus confound the appreciation by weight. This was 
provided for as follows: The fniiill lube (/vg. 23, ik) with its 
pounded carbonate {k)f and its cylinder of lump-chalk (i), 
was dropt into a large tube of porcelain {pk, Fig, 24'}. Upon 
this a fragment of porcelain (/}, of (hch a iize as not to faJI in 
between the tubes, was laid. Then a cylinder of chalk (m) was 
dreded, fo as nearly to fit and fill up the iniido of the large lube, 
one end of itbeing rudely cut into the form of a cone. This mafs 
being then introduced, with its cylindrical end downwards, 
was made .toprefs upon the fragment of porcelain {1), then 
dropped into the fpace (a), between the conical part ot this 
mafs and the tube, a fet of fragments of chalk, of a fize be- 
yond what could poflibly fall between the cylindrical garland 
the tube, and preded them down with a blunt tool, by*' which 
the chalk being at the fame time crufiied and rammed <mUo 
the angle, was forced into a mafs of fomp folidity, which et- 
foclualiy prevented any thing from pading betwee^n the large 
mafs of chalk and the tube. In pra^ice, I itave found this 
method always to anfweft when, done^with care, I covered 
^he chalk, thus rammed, with a llratum of pounde flint (o), 
and that again with pounded chalk (/>) firmly raihncd. In 
this manner, I filled the whole of the large tube withijalternate 
layers of filex nml chalk; tfie muzzle being always >ccupied 
with chalk, which was eafily preifed into a mafs of^ olerable 

firmnefs 
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fifmnefi^^d, raffering no change in very low beats* excluded Condnuation ol 
,the fMAi mclal in^ilc firft ftages of the experiment. 

• The Wge lube, Ihus filled, wa« placed in the cradle, fome- 
^imes with the muzzle jfpwards, and fometinies the reverie. I 
have frequently allereS my views as to that part of the ar- 
rangement, cacIT mode poflefling peculiar advantages and dif- 
acfvantages. Wiili the muzzle upwards* (^s (hewn in lut^, 24- and 
25), the bed fecurity isalTbrded agatnd the intrufion of the fuii- 
Rle nielal ; becaufe the air, quitting the.air-tube in the working 
pofition, occupies the iijiper part of the barrel; and thefufibie 
metal ftands as a liquid (atry, Fig, 25.) below the muzzle of the 
tube, fo that all communication is cut ofi; between the liquid 
metal and the iniidc of the tube. On the other hand, by this 
arrangement,' the fmall tube, w»hich is the fiducial part of thrj 
apparatus, is |ilaced at a conliderable difiance from the breech 
o( the barrel, fo as either to undergo lefs heal than the upper 
part, or to render it neceifary that the barrel be thruft high into 
the muffie. 

With the muzzle of the large tube downwards, the inner 
tube is placed (as (hewn in i%. 22), fo as (lill to have its 
muzzle upw*ards, and tn contact with the breech of the largo 
tube. This has the advantage of placing the fmall tube near 
to the breech of the barrel : and though there is here lefs fe- 
curity again ft the intrufion of liquid metal, I have found that 
a point of little conlcquence; fince, when the experiment h 
a good one, and tliai tl)c carbonic acid has been well con- 


intrufion feldom lakes place in any^.poiition. In 
wlfichever of the two oppofiie pofitions the large tube was 
placed, a pyrometer w as always introduced, fo as to lie as ^ 
as qgiofiible to the fmall lube. Thus* in tlie (irfi-mentioned 
pofition, the pyrometer was placed immediately below llic 
. la#ge tdbe, and, in the other pofition above it ; fo that, in both 
cafes, it was fepar^ted from the carbonate by the ihickiiefs 
Only of the two tubes. 

Much room was ^unavoidably occupied by this mclho?^^ 
which nccelfarily obliged me to ufe fmall quantiiins of car- 
bonate, jhc fubje6t of experiment feldom weighing more than 
^10 or l/grains, and in others far lefs*. 

/ . • 

i}i«ifiired the capacity of the air- tubes by means of granu- 
^latvd ti ,, acting as a fine and equal fand. By comparing the weight 

of 
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wood. 1 'Ijc 
carhonatc'^. had 
lort ^as anil un- 
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Experiment in 
whirh the barrel 
lailed rftcr its 
contents had un- 
dergone fufioii* 


On (he 1 Hh of .April, 1S03, with a bzlrrel ot) fabl^ 
iron having a bore of 0,75 of an inch, /I made 5h.o«peri^^ 
nient in which all thefe arrangements were pul in pfa^lice. 
'riic lar^re tube contained two fmall onet ; one filled with 
fpar, and (he other with chalk. 1 conceived (iiat (be beat ha^ 
rifen lo ,33'^ or fomcivhat Inglier. On melting the metals 
” the cradle was thrown out with conficlerabie violence, '/be 
pyrometer, which, in tins experiment, bad been placed 
within the barrel, to my atlonilhment, indicated 64*^. Yet 
ail wa» feitod. The two little tubes /:ame out quite clean and 
uncontaminated. The fpar had loft 17*0 per cent, the chalk 
10.7 per cent. Th<f fpar was half funk down, and run agaiiift 
the iide uf the little lube : Its furface was (Inning, its texture 
fpongy, and it was compofed of a tranrparenl and jelly .liko 
fubftance. 'Hie chalk was entirely in a ftate of froth. This 
experiment extends our powxT of action, by Khewing, .that 
compreflion, to 3 confideiable degree, can be carried on in (b 
great a heat as 6 1®., It (cerns likewife to prove, that, in fomc 
of the late expcrltiients with the fquare barrel, the heat had 
been much higher than was fuppofed at the time, from thein-^ 
dicallon of the pyrometer placed on the breech of the barrel; 
and that in feme of them, particularly in the laft, it muft have 
rifeii at leaft as higii as in the prefent experiment. 

On the '2tft of April, lvS05, aftmilar experiment was made 
I with a new barrel, bored in a fquare bar of old fable, of about 
.Iwo and a half inch in diameter, having its angles merely 
rounded; the inner tube being filled with chalk. Tho:^heat 
was mainiatoecl during foveral hours, and the furnace allowed 
to burn out during the night* The barrel had the appearance 
ol foundnefs, but (he rnclals came off quietly, and the caibbn- 
ale was entirely calcined, the pyrometer indicating On 

examination, and after beating oft' the fmooth and even feete, 
of oxide peculiar to the old fable, the barrel was found to have 
yielded in its peculiar manner; that is, by the opening of the 
longitudinal fibres* This experiment, nolwilbftanding the 
failure of the barrel, was one of the moft intereftiv^g I had 


of this tin with an equal bulk of water, I founds that aiubic inch 
of it weighed 1330.6 grains, and that each grain of it corn fponded 
to 0.00075 of a cubic inch. Frpm thefe data I was able, * vith to- 
lerable accuracy, to gage a tube by weighing the tin rrq aired to 
fiait. '' 

niad/iV 
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madei it afforded proof of comp!e<e fufi'oiTr The car- 
^nalcrhad boiled oxV the lips of the little tube, landing, as 
Juft deferibed, with iu moutl! upward^ and had run down to 
within half an inch of ilsAower end : moft of the fubftance was 
in a frothy Hate, with lir^e round cavities^ and a fliining far* 
face; in other pafts, it wa^ interfperfed with angular maire.<^ 
which have evidently been ftirrounded by a liquid in which they 
floated. It was harder, 1 thought, than marble; giving no 
cfllTvefcencf*, and not turning red like quicklime in nUric 
acid, which feemed to ha«e no ef&d upon it in the lump. It 
was probably a compound of quicklime the fubllance of 
the tube. 

With the fame barrel repaired, and with others like it, 
many limilar experiments were made at tins lime with great 
fuccefs; but to mention them in detail, would amount nearly 
to a repetition of what has been faid. 1 fliall lake notice of 
only four of them, which, when compared together, throw 
much light on tiie theory of tliefe operations, and like wife 
feem to edablidi a very important principle in geology. Thefo 
four experiments ditlcr from each other only in the heat em- 
ployed, and in (he cpianlity of air introduced. 

The firft of thclc experiments was made on the 27lh ofAccountof fome 
April IS03, in one of the large barrels of old fable, with ail the cxpoimcnis at 
above-mentioned armnircMiu nls. The heat had rifen, cohirary *Thc 
to ray intention, to and 79'^. The tubes came out un- caikonatc moil 
contaminated wilii fullble metal, and everything bore the ap- 
pear^!:e of found nefs. The contents of the li tt'(^ >tub6, con- which had fuf- 
fifttTIg of pounded chalk, and of a fmall piece of tump-chalk, 
came out clean, and quite loofe, not having adhered to the lime, {tone and 
iniide of the lube in the fmaliefi degree. There w^as a lofs ol 
41 percent, and the calcination feemed to be- complete ; Ihe acid, 
liibftanct, when thrown into nitric acid, turning red, without 
ettervefcence at firft, though, after lying a few minutes, fome 
babbles appeared. According to the method followed in all 
tbefe experiments, and^ialely deferibed at length, (and fliewn iit 
Fig, ai^d 25)t the large tube was filled over the fmall one, 
with varif^is mal^s of chalk, fame in lump, and fome rammed 
into it in ^pov\deO ^tul in the cradle there lay fome pieces of 
. clialk, tijing up the fpace, fo that in the cradle there W'as a 
continued chain of carbonate of four or five inches in length* 

The lublancc was found to be ld< and iefi calcined, (he mone 
’ . it 
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jl was removed from ilie breech of the barrel, whprc'the heat 
. was ^(realeft. A (mall piece of chalk, ^flaced at the diftanc^;* 
of half an inch Ironi the final! tube, had fome faline fubhanceiN 
in the hcarl, (urrounded and intermn ed with quicklime, iiy*- 
linguinied by its dull white. In nitric acid, this fubHance be- ^ 
came red, but ctTcrvefced pretty brilkl\;*lhe eliervercence 
continuing till the «i’hole was dilfoIvcHl. Tl)e next portion 
of chalk was in a tirm Hate of iimeHonc; and a lump of 
chalk in the cradle, was equal in perfedliun to any marble 1 
have obtained by compreffion : the ^Iwo lad^mentioned pieces 
of chalk cflervefeijig wdlli violence in the acid, and fliewing 
no rednefs when thrown into it. Thefe fads clearly prove, 
that the calcination of the contents of the final! tube had been 
internal, owning to the violent heal which iiad feparated ii!» 
acid from the moft heated part of the carbonate, according 
to the theory already (lated. The foundnefs of the barrel was 
proved by the complete ftatc of thofe carbonate^i which lay 
in IcTh hcateil purls. The air-tube in this experiment had a 
capacity of 0/Ji), nearly one-third of a cubic inch. 

Another ctpc- fecond of thefe exjierimcnts was made on the 29th of 

fimern in which April, ill the fame barrel with the laft, aUf*r it had alFonieci 
the band faded, good rcfuh'*. The air-lube was reduced to one-third 
of its former bulk, (hat is, to one-lcnth of a cubic inch. — 
I'he heat rofe to tiu^. The barrel was covered externally 
with a black tpongy fubAance, the conflanl indication of fai- 
lure, and a Iniall drop of while metal made its appearance. 
'J'he criuUiQSwas removed without any exploiion or 1 (Ting. 
The carbonAJtes were entirely calcined. I’he barrel had yield- 
■ ''"' ed, but had refifled well at firft; for the contents of the little 
tube were found in a complete Aatc of frulht and running 
with the porcelain. [ 

Third experi- '^I'he third experiment was made on the 30lh of April, in 
ment, very thin fimiiar barrel. Every circumftaiKe was the fame as 

****** in the two la ft expefiments, only lliat the air-tube was rutw 

^reduced lo half its laft bulk, that is, io,one«tweiitielh of a cu- 
bic inch: A pyrometer was placed at, each end oC the large 
'tube. The uppermbft gave 4- 1®, the othej^only The 

contents of the inner tube had loft lb per ceni^ anikwere re- 
duced to a rood beautiful ftr^le of froth, not very niut^ injured • 
by the internal calcination and indicating a thin^T date ot' 
fufton than had appeared. 

-T nt 
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The '^fourth experiment was made on the 2(1 of May, 

J hc in all refpe^, wilh a flil! fmallcr air-tube, of 0.0318, prcffive, 

leing lefs than one thirljelli of a cubic inch. The upper py- he* 
rweter gave 25^, and me under one 16’*^ : The lowcft malTes 
of carbonate were fcarcoly atFe^ed by the heat. The contents carbonic acid^ 
of 4he little tube loft 2.0 per cent, both the lump and the 
pounded chalk were ii^a fine faline ftate, sfncl, in feveral places, 
had run and fpread upon the indde of the lube, which I had 
not expected to fee in fuch a low heat. On the upper furface 
of the chalk rammed into^the little tube, which, after its in- 
troJudiun had bc^en wiped fnioolh, were |i fel of while ceyf- 
tals, with ftiining facettes, largo enough to ho diftinguifhed by 
the naked eye, and foeining to rile out of the inafs of car- 
bonate. 1 likewife obferved, that the folid mafs on which 
Ihcfe cryflaisftood, was uncommonly tranfparent. 

In thefe four experiments^ the bulk of the included air w'as Obfervations : 
faccellively dimini fticd, and by that means its elafticily in- 
creafed. The confequcnce was, that in the firft experiment, beau when ih* 
where that elafticlty was the leaft, the carbonic acid was 
allowed to feparate from the lime, in an early ftage of the vested. The 
tiling heat, lower than the fufing point of the carbonate, and **’ * 

complete internal calcioation was effect ed» In the fecond 

experiment, the elaftic force being much greater, calcina- 
tion was prevented, till the heat rofe fo high as to occafton 
the entire fufion of the carbonate, and its a61Ion on the tube, 
before the carbonic acid was fei at liberty by the failure of 
th^^rel. In the third experiment, with ftill.|{Feater elaftic 
force, the carbonate was partly calcined, and its fufioi^ 
accompliftied, in a beat between 41® and 15*^* In the laft 
experiment, w'here the force was ftrongeft of all, the carbon- 
ate was! almoft completely prole^cd from decompofition bv 
Wt. \f conrequcnce of which it cryflallized and adled on the 
lube, in a temperature belw-een 25® and 16*^. On the other 
hand, the efficacy of th.e carbonic acid as a flux on the limq^ 

'^^nd in enabling the carbonate to a^ as a. flux on other bodies, 
was cleafjly evinced ; "fi nee the firft experiment proved th%t 
qtiicklimp by Itfetf could neither be melted, nor adl upon porce- 
lain, ev-ifen in the violent heat of 79** ; whereas, in the laft 
experiment where the carbonte acid was retained^ both of 
lhcfvieflc€ls took place in a very low temperature. 

* (To be contitw^ 9 • ‘ 
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ON THE EF/ECT OF MADDER ROOT 


IV. 


Ohfirvaiions on the Effect of Madder on the Bones of A$i^ 
?nah, Bjf Air, B. Gibson.* 

Account of the T[ HERE is, perliaps, no phenomenon, which occurs in an 
(i.ft >l-lc»veryofj,„in,al 

more curioii*:, than llie linEe communicated to 

the prop^•r^v of*. ‘ii 

madder to tinge tnc oones of living animals, whole food has been mixed with 
tJie bones ot^ madder root. Tliij?, like many othe/: fafls, to which no rcafon- 
living amnia s. ^ priori could have dirccied us, was dlfcovered by chance. 

Mr. Belcher, diniug with a calico printer on a leg of frolh 
, pork, was furprized that the bones, inflead of poflelTing their 
ulual wliilcncfs, were of a deep red colour ; and on enquiring 
llie caul'c of it, w'as informed, that the pig had been fed upon 
the refule of the dyers’ vats., and had received fo much of the 
colouring matter of madder into the fyfteni, that its bones 
were dyed by it. So interefling a fact has atlraflcd very much 
the attention ol anatoniifts, and has been ufed in many phyfi- 
ological and patlu»logical enquiries; it may not therefore be 
uninlercftiiig to give u fliort hittory of the phenomena connected 
with it, and the purpofes to which it has been applied, previ- 
ous to entering upon the more immediate obje 61 of this paper. 
Experiments Many experiments have been made to alcertain how long 
ihewiiig that the ^ to produce the tinge, and whether it be 

tinge IS moie * i i j - - ^ - , 

quickly given to permanent or only temporary, Belcher and MOTVnd, about 
the bone'> of fame time, mixed madder root w’ith the food of ickens 

and young pigeons. The refuU of their oblervalions was, 
. n.ihat the tinge was more quickly communicated to the bones 


of growing animals, than to (he bones of animals which had 
already completed their growth; the bones of young pigeons 
being tinged of a rol'c-colour in twenty-four hourS| ind of 
deep fcarlct in three days; whild the hopes of adult animals 
Short time and Only exhibited a rofc-colour in fiPtcen days. They found die 
Ollier factb. ^linge moft intenfe in the folid parts of f{jofebone«, which wero^ 
neared tp the centre of circulation ; \v'hild in bones of equal 
foiidity, at a greater dilfance from ihe heart, th^ tint was 
. more faint. The dye was deep in proportion to thd^Ienglh of 

time the madder had been continued, and when it w^s difeon- 
tiimedi the colour gradually became more and moff faint, till 


Maiicheder MemoirS} 1805. 
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entirc^Iy difappeared. According to (he experiments of thefe 
Wentl^en, other vegetable dyes, fuch as logwood, turmeric 
4^d aikanet root, did not communicate their icfpcclive tints 
the bones.* / 

This effeft of madder upon the bones,' was loon afterwards Du Hjmtl ufed 
n)a(}e ufe of by D*u Haracl, in hia attempt to prove the man- 
ner in which the boueiof animals are entTeafed in ihicknefs. ©t bones. 
Obferving in the vegetable kingdom, that the bark, by a fort 
of Iccretion, formed the ligneous part of a tree, in fucceflive 
layers; lb he conceived tlfat the perlolleum, or membrane fur* 
rounding bones, being converted into ilTeous mailer, en- 
creafed their diameter by adding to them concentric laminx 
in fuccedion. Jn order to prove the judnef's of his opini^m, he 


mixed (he food of a cock with madder root fora month, with- 
held it for a month, and then gave it again. He afterwards 
killed the animal, and upon infpe^ioii thought he obferved the 
appearance which he expedied.; viz. two la)crs of red bone 
inciofuig one of white, correfponcling to the periods of the 
madder^s being given or withheld* 

This experiment, and feme others related by Du Hamel, It is very doubt- 
appear to be conclulive in favour of the theory, which 
wilhed to edabliHi ; and as they were condufted by a phyfio- fo indicated, 
login of high charafliT, the accuracy of the obfervations could 
not have been doubled, had Ihcfe experimenfs ftood alone. 

But whenjhey are compared with fome of his own previous 
experiments, and thole of other authors, it is difficult to re- 
them. In fomc of Du HamelN experiments, for in- 
^ance, the bones of a cock were tinged of a role-colour^ 
through their w’hole fubftance in fixieen days, and thofe of 
young [Ngeons of a deep fcarlel in three day s. In feveral ex- 

• •Trolly fomc experiments I made on young pigeons, I found 
that a confiderable qiwntity of logwood, in the foiinof cxtratSl, 
coTnmunicated an evidently purple tint to the bones. With regard 
» .^o turmeric, it appears iq be altered in its colour by paffiug througl^ 

* the digefti^ organs, for the faces of the animals, who .ook it in 
confiderabl- quantity, were cunftantly green ; whilft cither log-* 
wood or madder root exhibited their refpeflive hues after palling 
tUkough the intelliues. Saffron exhibits properties different from 
any of thofe fubftanccs ; f >t thougit a pigeon took it in confider- 
able qiiantff^', and thereby had its toeces tinged, yet no perceptible 
;i!teratioii of colour was produced in its bones.# 
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pcrifiKUls I Iiavc made on the I li^ive found the bones > 

ol’ yoijn^ fiigcons tinged ol' a uniform ibfc-colour, internally-'*^ 
Well as externally, in twenty-four 'ihours. This comroun^. 
ealion ot colour to the whole fubllan^ of the olTeous fyfte^H 
in fo fliort a lime, makes itl)ighly improbablc,that the laminated 
appearance, remarked by Dn FJamel, was produced by*tbe 
new forinafioncjf red and white offeoujr la)ers, correrponding 
to the times (months) the madder had been given or withheld. 
For, as Mr, John Bell very juftly remarks,* '• If a bone fliould 
increale by layers thick enough to be vifible and of a diflintfl 
tine, and fuch la/ers be continually accumulated upon each 
other every week, what kind of bone fliould this grow to ?** 
The only way in which we can reconcile with each other the 
plitnomcna oblerved in the diflercnt experiments, and account 
for their .apparent contradiction, is, by fuppoflng that Du 
Hamel iniflook for an obfcurely laminated appearance, the va- 
riety in the tint, which is more deeply communicated to the 
more folid, and more faintly to the Ic(s compad parts of a 
bone. 

Latf csperl- This property of madder of tinging the bones of animals, 
employed by Dr. M‘Donald,+ in hU mgenious 
the bunes. rcfuarchcs into the formation and death of bones. Amongft 
other obje6ls, he attempted to afcerlain in what manner and 
how foOn a cylindrical bone is regenerated to fupply the place 
of one artificially killed. As the procefs is highly curious, I 
fliall briefly relate the principal points. . , ^ 

Vffy curious Dr. M*Donald's experiments were made by amputal>. -.♦he 
r * “"•proper leg-bone of young pigeons or chickens immediately 
’ above the joint. The marrow was tlien extracted, and the 
cavity which contained it, filled wdlh lint. This proems caufed 
the death of the bone, and the formation of a new bone^^ fur- 
rounding that deftroyed enfued. Immediately after roe expe- 
riment, the animal had U$ food mixed with madder root, j^od 
>’the part was infpe^ted in diil'ercnt animals, at different pe- 
riods. ^ 

—and cite regu- On examination three days afterwards, the periofteum cr . 
lar praccts of enveloping membrane, was found much thickened ; and un- 
derneath it a gelatinous humour was efi'ufed, furrounding the 

• Anatomy of the bones. See. p. 15. - 
+ Difputatio inauguralis dc Necrofi ac Callo. 

dead 
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4ea<l bone, and fpolted with red ofTeous nuclei ; proving that 
the regeneration of 4he bone had commenced at this early pjs- 

JOd. 

^ In feven days the new bone was found foft and flcKible, not regenera- 
♦ lobe diftingniQied fron^artilagc or griftlei except by the red 
tint the madder communicated to it ; yet the bone deftroyeej 
waft not at all coloured, although the other bones of the animal 
had acquired a bright fed. From thi* fane the new bone con- 
tinued to encreafe in hardnefs^ farrounding the old one like a 
ihcath. The latter in about three weeks was fo loofe as to be 
drawn out, and in about %fieon da)s from this time, the cavity 
of the regenerated borve was filled with m|rrovv, and in every 
refpedl performed the office of that for which it was a fubfti- 
lute. This may be confidered as a general outline of the pro- 
grefiive changes which lake place during the regeneration of 
a cylindrical bone, in a young animal,. !uch as a pigeon, or * 
chicken; and the fame procefs is frequently pet formed in the 
human body, when, from fome internal caufe, the life of a 
bone is deftroyed. Thefe changes involve ntauy intcrefling 
particulars; but the circumfiance mod immediately connc6lecl 
with the fubjefl of this paper is, that although the (luftof the larirencc. 
bone required three weeks for its renewal, yet in feven 
the olTecus fyflem generally had acquired a bright red. Now cion and fubfc- 
if we explain this change in colour according lo the common 

. . * r . . . . . 1 ■ 11 1 red colour that 

opinion of abiorption of the white, and depoii lion ot the red fyf- 

onTeous matter,* wc niuft iiecelfarily draw litis conclufion; that tem wasnitural- 
the olTeous f)flem of the animal will be renewed three 

the period, which the formation of the fMbfiiiule bone period, 
/requires ; a conclufion whidt we (iioiild be inclined to rejed^ 
merely from its improbability* Bui befides this, the appear- 

* Tl^ common opinion of phyfiologifts, with regard to this cu* 

Vious faffi, is, that when a bone becomes red, during the exhi- 
bition (ff madder roof, the white oHeous pariicle» which compofed 
itj have been entirely removed by abforption and replaced by new 
/^tleous matter of a red colour : and when a bone atTumes its naV 
^ tural coloun*, thefe red panicles have been removed and replaced by 
white. If this be the fa6l, it nceciTarfly follows, that an animal 
has at lead fifty-two new fets of bones in a yean for the ofieous 
. fyftem, acoording to the experiments of the moft reipedtable phy- 
fiologids, acquires a deep red tint from madder in one week, and 
alTuines icsliatural colourjn another. 


ance 
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aC^s a:: a mor- 
onic on ihe 
madder. , 


ance of the paits rtrongly militate agatnH; it — for, if we way 
judge at all of the activity of the proceMii the two pa^ts, by 
their cumparative degrees of valcularity, that employed i’ 
Ciufc of doubt, forming tlie fubltilute bone far excedds that going on in the 
ofleous I) flem generally ; one (Iriking phenomenon attending 
the regeneration of a bone being, the very high degree of in- 
creafed vafeularity ^hich the parts employed in the procefs 
rapidly adume. 

The bones arc - After this effe^ of madder upon the bones was known, it 
aiojie reddened remained SI niyflery, why f»niQ. other white parts of the 

by m,»d«lcr, be- , f ^ j n 

caufc ihc phef- body, lueh as nerves, c*aitilages and penofleum, were not 
phaie of limo equally liable to be^coloured by it, as the bones. This faft* I 
dniVon^ihc^ ' believe, did not receive any explanation, until Dr. Rutherford 
m.«Udcr. , gave a very ingenious and fatisfaflory one. When fpeaking 
of this properly of madder, he fays,* •' We have, in the fa£l 
before us, a beautiful example of a particular cafe of chemical 
altratlion ; fuch as in numbcrlcTs inflanees, is obferved to take 
place between the colouring particles of both animal and ve- 
getable fubftanees and various other bodies, efpecially earths 
and earthy falls, and oxides ol metals. So ftrong^ is (he affi- 
nity of the colouring matter to tlicfe bodies, that it is fre- 
quently obferved to quit the menftruum, in which it may 
chance to he diflblved, to unite wiih them: they, in confe- 
quence of its union, acquiring a particular tinge, uhiKl (he 
menftruum is proportionably deprived of colour. From this 
principle, this mutual altradion, is deduced the various ufe^f 
thofe bodies as mordents, as they are called, interme Ma, or 
means for fixing the colours in dving or ftaining threa^P^'r 
cloth, whelhci it he compofed of animal or vegetable mate- 
Thc red martcr rials. Upon the fame principle dep<*nds the preparation of 
*** thofe pigments known to painters under the name ^f l.tkes ; 
Ihcfe are truly precipitates of the colouruig matter, m conabi ^ 
nation with various mordents, as their Ijafis, — The flouring 
of the bones of a living animal by means of madder, is,' in 
r:'very circumftanre, analogous to the formation of thefe laked.,* 
The colouring matter of madder, paftiilg unalierEd throogli 
4he digeftive organs of the animal, enters the general mafs of 
fluids, and is ditrolved in the ferom of the blood, to which. 


is a kind of 
lAkc. 


Set Dr. Blske’s inaugnral Diflertation. Dc den^mm forma* 
tionc, p. lUb — 1798. 
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ON THE BONES OF ANIMALS* 


indeed# *t be in (prge proportion, it communicafcs a fenfi- 
»lyrdd tinge. BiU itterc is alivays pieftHt in the hlooJ, and in —formed as it 
hie of folutim in the Jhriim, a tjuantity of the earthy matter us dc^oV*'^ 

^tteboneSf phofphate of lime^ ready to be depo/utd, as the exigent tion. 
cies of the animal^may require. Now the phofphate of lime is an 
excellent mordent in madder^ and has a Jlrong ajfinity to it, and 
r? cnnjequently admiraldy Jilted to a fford aViuJe for the coloin'ing 
7 vatUr oj it: in jUck experiments, therefore, they concrete in the 
flute of a bright red lake, whence the colour of the bones is derived. 

That this i-» adually the cafe, may be (hewn by a variety ot‘ 
experiments. 1'hus, if to an infufion c|f madder in difiilled 
water, be added a little of the muriate of lime, no change h 
perceived: but if to this mixture be added a folution of the 
phofphate of foda, immediately a double derive attrudion j 
takes place. The muriatic acid combining with the foda, rv^f 
mains fufpended, or ditfolved in the water; vvhilfl the ])hoU 
phoric acid, thus deprived of its foda, combines with the lime 
which the muriatic acid parted with, and forms phofphate of 
lime or earth of bones. This fubflanr however, being in* 
foluble in water, falls to the bottom ; but having combined at 
the inftant of its formation with the colouring matter of the 
madder} they fall down united into a crim. bn lake; precifely 
of the fame tint with that of the bones of young animals, 
which have been fed with madder. From this fimple repre- 
fentation of the matter, we have a ready explication of every 
circumdance which has been remaiked as extraorduvary re- 
this fubjfd." ? 

^ Whilft Dr. Rutherford thus gives a raofl fatisfadory Dr. Rutherford 

nation of the colour of madder being communicated to the and d'e- 

bones s^lone, of all the white parts of an animal ; we find (hat pofitiuiu 
he embraces the fame opinion as other pbyliologifts, that the 
*o(reoas Wterials acquire their colour previous to their depo* 
ritton,Vbilft in a Rate of folu lion or mixture in the blood; 

^from whence they are afterwards depofited, and concrete b 
tlte form of a bright Fake. In no part of his ingenious re^ 
marks does he hint at the probability that tlie bones already 
formed in an animal} may, during the ufe of madder, become 
red, and after its difufc gradually refume their natural colour, 
by (he agency of a power entirely independent of their depo- 
fitiot>an<l'^b(brptt<^n : that this is probable 1 fliall now proceed 
to prove. • 


Before 
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More particular Before it was difeovered that madder po^eHed this property 
ihedoftrinL^of ^**^8**^8 hones, pli) fiologilis had long been of opinion/ ll-?at 
the abfor'ptiou the various parts of the body, being worn out by (he perforiii , . 

*^^***^ aiSlions and run6tions, were gradually removedL» * 
and replaced by new materials. Tlicy had feen, as Mr. 

J. Bell obferves, the whole olTeous fyncm by the morbid Fe- 
me val of iu folid pa^i, rendered fo foft F.nd flexible as to bend 
under the common weight of the body and ordinary a£tion of 
parts ; the regeneration of many bones which had been de- 
ll royed by di Tea (*e; the rapid abforp^ton of fat in fome dil- 
eafes, and its fpeoc^^ reproduAion; and laflly, the gradual 
change which the fluids of the body undergo, as well as fome 
<#f its infenfible parts, the hair and nails; hence they fupppfed 
that (he fame procefs of change and renovation went on in 
every organ, and that the bodies of animals were not compofed 
of the fame identical particles of which they would confifl at 
— riippofcd to be fome future period. This procefs, w hich was before but con- 
jcdural, or fupported by analogy, phyfiologifts con fide red as 
fully proved by the clients of madder upon the l^nes. They 
had by this means an opportunity of feeing (he bones altered 
in colour* from the tlightell tint to thedeepell red ; they could 
obferve this gradually reniovcdi uiuit the bones had regained 
their natural whiteneis ; and explaining the whole procefson 
the principle of depofition and abrorpifony they confidered it 
as ocular demonflration of a moH rapid change in the confii- 
• tuent elements of a pari, of which, from its folidity^ they 

could fcarcely have believed it rufceptible, \ 

Probabllitv that, I apprehend, however, that it is 'by giving an erroneous 
ihis explanation explaiviiioii of the phenomena ; by fuppofing that a change in 
is erioncous. ofl’oous particles is denoted by an alteration in their colour, 

that phyliologifis have confidered this fa6t as conclufive.— — 
However indubitable and well fupporied may be the bpinron,* 
which attributes an impercepliblc change*to the vario^ parts 
of the body, we fliall, 1 believe difcover upon a moi'e clofe^ 
examination, that it is by no means fupported by the appear- 
ances, which the bones difplay on the* exhibition of madder 
root. Tbe rapid change in their particles, which fuch ap- 
pearances indicate, when explained in the common way, is com- 
pletely at variance vvilh all -the procelTes performed by the 
bones, both in their healthy and difeafed (tales. Thus we 
find the formation .^>f the oifific matter, called Callus, for the. 

un’^it 
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^nion of fraQured b^nes, or the exfoliation of a pari of a bone, For thcprocertcf * 
^r^rbcefTes requiring a confiderable length of time for their 
^i^^norraance. In Dr. McDonald's experiraents, the formation flow. 

, c^a regenerated bone required nearly iix v%^eeks; but during 
the fame fpace of^tiine, the bones of ^he fame animal would 
be renewed feveral limes, if the common explanation of the 
communication and difappearance of the iTnge of maddor were 
well founded. From theie circumtlances, 1 am led to believe 
that the appearances produced by the exhibition of madder, 
require another mode of explanation. That which I have to 
offer is not liable to the fame objections, sjiid is llrongly fup- 
ported by comparative experiments. 

It wasobferved by Du Hamel, in his experiments, that the A fimpic expla- 
bones of animals which had been deeply tinged by madder, 
by long expofurc to air loft their colour and became while. — ^ 

It was (his faCI which fuggefted to me a fimpie explanation of 
the procefs. It occurred to me, that if any one of the com- 
ponent parts of the blood naturally exerted a ftronger attrac- 
tion for the colouring matter of madder, than the phofphale 
of lime, it might b« deprived of the tint by a chemical power. 

In order to prove this, as far as I could by experiment, I look 
one dram of the phofphale of lime tinged, as in Dr, Ruther- ftrotitfcr attrsc- 
fofd's cxi*eriroenl, and expofed it for half an hdtir to the ac- tv** 
tion ol two ounces of frcfli ferum, at the temperature of o? ^jd'in"^iLTn 
degrees. By this operation, the ferum gradually acquired a phot)>h.ite ot 
red tinge, whilft the phofphale of lime was proporitonably 
^ived of colour. In a comparative experiment, a fimilar 
. /quantity of tinged phofphate ot lime was expofed to (he adlion,, 
of diftilled water under fimilar circura fiances; but no change 
took place. The knowledge of (his ftrong alHnily in the fe- 
ruin for colouring matter, ulinrds an eafy and (impie explana- 
tion of (he etfe6h of madder on the bones, upon the principle 
of chemical attraction. 

' ' Xbits, when an animal has madder mixed with its food, bones 

blood beepmes highly charged with it, and imparLs the fuper- 
abundant colouring matter to the phofphate of lime, contained » in the ryflem, 
in the bones already formed ; as it circulates through them and ^ 

moiftens them throughout. But as foon as an animal has the quantity ba- 
ceafed to receive the madder, and the blood is freed from 
colouring matter by the excretions, the ferum then exerts its 
fuperior atlradlion, and by degrees eiUirery abftra^s it from 

• * the 
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llic phofphalc of lime, and llie bones ryefiime their natural^/ 
whitenefs. In (liorl, the bones are at OVic lime d)cd by<dhej 
colouring mailer, at another lime bleached by the ferum. 
Pbofpbitc while Whilft I have atlcinpted lo explain the probable manner ill , 
T.of ft!on -I'y which the bones, air eadi^ formed in an »nnpal, at one time 
iikr- thi' CO. receive, and at another arc deprived of the colouring malier 
louring iTutt.r. niailtler, I by no means intend to alferl that the pholphate 
of lime does not acquire a fimilar colour during its lolution in 
the ferum, or at the time it is precipitated from it lo enter into 
the com portion of the bones; the fat} is intlilpulable. 1 have, 
however, found fr^m fome experiments lately made upon a 
In n during oviparalion, that only a flight tinge can be com- 
municated to the fiiell, formed whiltl a I.i»ge quantity of 
Example in > colouring matter is cirr ulaling with llie blood. Sofbghi indeed 
is the ijiiini, that it would not be feen by a common oblerver, 
tinlcfs ccnfrafled wiili a natural egg: which is probably the 
roafon why it has, I believe, been denied by phyfiologifts, 
ifi.it the flu ll of an egg is altered by the exhibition of madder. 

]f this may be confideied as n lt d of the quantit) of colouring 
matter, which the phofphale atlrads at the tin c it is feparaled 
from the blood, it forms anolher firong argument agamfi the 
theory, which J3r, Rutherford, and all precciiing phyriologiliji 
have adopted^ for, confident with this fa6l, the bones fhould 
never exhibit more than a flight blufli. When explained upon 
the principle of chemical atlradlion, we fee that the jihenomena,, 
exhibited by the bones of an animal, by giving or withholding 
madder root,* give no fupport lo the opinion that the va*icns 
parts oi the body continually undergo an imperceptible changeV 
and I coniider it a fortunate circumdance for that doctrine 
The aDOiinf of that fo dmple an explanation of the effedl of madder can be 
a ijpid and ct'”- given, p'of whild fo fpecious a fad has been conddered, by 
not fupported the highcd auihoritics, as complete proof of the imperceptible 
J>y the f.id>b of renovation of parts ; the rapid change* in the coDdiluqjR 
the inaddci. cneroents of the bones, which the communication ami- uiui 
appearance of the colour indicates, mud have , appeared 
adonifliing to every phy fiologid. Of This I cannot give you 
a dronger indance than in the words of Mr. J. Bell.* 
Nothing," fays he, can be mor« curious than this continual 
renovation and change of jfarlfllK'en in the harded bones* 
We are accu domed to fa\ of the whole body, that*it is\1aily 


* Anatomy of the bones, &c. p. 10. 
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cl ; that ihe ol.ler particle.^ are rcinovccl, anri new ones 
their place ^hat the body is not now the tame iii- 
ual body, that it was; but it could not be cai'ily believed 
/peak onl) by guefs concerning the fotUT parts, which 
we know tor certain of the bones.— When nnidder is given to 
animalsi withheh^ for Tome time and then given again, the 
colour appears in liieir^bones, is removed, ar.ii appears again 
with fuch a fudden citarige, as proves a rapidity of depofition 
and abforption exceeding alt liketihooil or beliet; ah the b<u\es 
are tinged in twenly-hiid* hours; in two or (hrt'C days their 
colour is very deep, and if (he madder be ^ft o/f but fora few 
days, :he red colour ii> entirely removed/^ 

Aitiiough by this chemical explanation of the eflTedl of 
madder upon the bones, (he doclrine of the imperceptible 
change in (he component parts of animal bodies, lofes the (up- 
port o( a fart, which has, fince its difeovery, been univerfally 
confidered as its (Irongc/l proof; neverihclcfs, indifpuiablc 
arguments, derived from lidferent iources, flill place that 
dortiine amongft the bc/l fuppurted opinions in phyiiology. 


V. 


On Fairy Jiirigs and the IVufie of Fijli in Scotland, By A, T. 


To Mr. NICHOLSON. 


s;r. 


J6^fA\'iNG ficqucnlly noticed the fciiry-rings your corrclpond- Ohfervations 
cut, M. Florian Jolly mentions in your Jtmrnal lor February, 
iliotild be glad lo know from inin wiiether hares or rabbits ring, may ni»t 
abounded in Hroadlands park, as I have generally obferved and 

Ihefb rings moll prevalent, in light Tandy foils, particularly rabbits, 
among rabbit burrows. This fpecics of lod from its drynefs 
y duld ^^ very unlavourable to the idea ul ihefe things beiiij^ 
formed from a central heap of horfe dung; behdes, were this ^ 
the coufc of lliem, wa (hould expert them to be alvfrays cir* 
cular, or wiien not circular, (hat tbofe parts moft remote from 
the centre would appear not <o have benefited to ftrongly from 
the manure as Ihofe which werc^ nearer, 1 have generally 
obferv^ed tl^it the rings w^ere compofed of a double circle, or 
rather a little circular path, the middle of ^hich appeartJd to 

be 
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be trodden, and the edges grown up, and more in i^our 
(tian any oi the furrouniling grafs. J had occaohn to ^^FnarI^ 
one ofihofe fairy^rings laft fumpier: it was perfectly circiJar, 
and about ten feet in diameter, it was htuated at the edge o< 
a copfe wood, aiul in a vicinity where lhi*re are abundaifei* of ' 
both hares and rabbits; but what appeared tcvme motl fingular, 
was iis being inleife^ed exactly through the middle, by a vCell 
tie(pi(uitcd tool path. The hare is ratlier given to gravity, 
the rabbit is more*. pla)ful; but whether it is given to the 
amufement oUoinji^ing in tfic rintf, fogic of your more informed 
corrofpondenls may be enabled to inform you. 


Fjrti '•* j OBSERVE fome of your correfponjents have got into 
fecotlTndl'^*^ * a controverfy rclpecting the waftc of fiOi in Scotland, No 
doubt can exift upon that head; not however arifiiig from 
the wafleful difpolition of the natives, their delicacy in ap- 
petite or fupcrabunciaiice of provihon, but from the want of 
a market for the coniumption of their overplus. To talk of 
Aberdeen filberrnen l3ringing frefli lifli to Newcallle, Norwich, 
or Leeds, is as ridiculous as to propofe taking them to Am- 
flerdam, or London; for bcTides the difliculty of again making 
their own ports, they will coiitlanlly find an over-docked 
market, as the fame weather (hat permits them to dlh will 
permit their neighbours to do the iauu*. But the grand caule 
The litheries of of all the wafte is the horrible mouopjoly which their country ' 
dcftrnyed*hy the Under in relpeft to their fall law's, where for the fake 

opeiation of the of a few paltry pans, Engliih lull , is excluded under 
fj!t lawe. “ievereft penalties, although it can be delivered in any part of 
Scotland at one half the price tliai we are forced to pay for 
Scotch fait under the prefent circumOances. Give them fait 
at a cheap rate, if it does not permit them to export the ildi, 
as that requires capital and new edablidnnents, it would at 
lead enable them to fupply the interior; a thing as worthy ih^ 
-rallention ot llic public as the fupply’xd any other market 1 
know. 

^ Vour mod obedient 

A. T. 


March 23, 180j, 


late. 
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VI. 

Amicus rejpe^ing the fiippoJlJ fl^ajh of Crah lu^h 
in Scotland, 

To Mr. NICHOLSON. 

SIR, 

-11 Hl£ very reff^eflable and didtngtnilicd rank which the Phi- Obfeivation*! 
lofophical Journal holds among the perioUcal publications will 
at all limes prevent its becoming the vel^cle of unnecelTary bodies of cwb- 
difpute or contradiflion : yet as public inforiuation and 
is fometimes pronioled by the corre6lion of inillakes, vvhenisabjd fpecica 
this is likely to be the cafe, any thing that can elucidate a Ikd J^^***^' fhe gooi 
either mi freprei'ented or partially lialedf isdoubtlefs compati-^il^s arc eaten. 
Lie with the fpirit of your puhlicaitpn. In your -t-Slh number 
it is (fated by an Enquirer’^ that the crab hQiery is fo pro- 
dufiive about Arbroath that, after boiling them, the bodies of 
the crabs are thrown away, and the large claws only brought 
to table, of which the Enquirer fays he has been a witnei’s. 

The fad is literally true, but wants further explanation. It 
is well known to every perfon refident on the coaHs where 
•cab-fiOi are commonly to be had, that many of that fpecies 
are fcarcely eatable, being often found after boiling to contain 
hardly any thing but water. The writer of this article has re* 
peatedl^ feen from twelve to twenty crabs boiled at one lime, 
a^ every one of them, more or Icfs, in the abo^ fitualion. 

^?tVhen this is the cafe, the meat of the great claws (although 
they ftill may be eaten) is alfo watery and infipid compared 
to thofe of a good crab, the body of which is filled with a 
very rich fubfiance, which is fo far from being thrown away, 
fhat it is in general efteemed a luxury, even where crabs are 
plejity. Some perroh.-* are, indeed, iond of the claws, who 
ifaim^P&at the bodies at all; but thefe are only exceptions 
genera] tajle and common pradice. The claws of a good ^ . 
crab (as has been alre&dy ubferved) are much firmdf, more 
rich, and fweet to the lafie than thofe of an inferior kind, 
wiTich are by far the moft abundant. The claws of the male 
are larger in proportion than (h<«(e ol the* female : the male 
crab i» alfo^reckoned fuperior in quality, except for a very 
dliort period (in what lime of th*^ year 1 have not been able 

to 
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rvfafttrom c 
M viincc's In- 
«i4ix Atft)<iuities< 


to afccrfain) v\ljcn in the the opinion of^fomc vilio pr^’^rnd 
be connoiircursy the fomales arc equal, or nearly fo in (J«t ear/. 

Ctabs are in feaioa nine months in the year; May, j nc* 
and July are the only months in ^hich thc*y are nut. 
piicatory epicures pretend to certain marks tor diltm^uilhing 
jvood crabs, but liicy are very far from being infallible per- 
haps the mod gendrat didindion is, t^iat a good crab has a 
thell of a dulky red colour, with a certain degree of rough- 
nefsi particularly on the claws; while the bad ones have Aiells 
while, clear, fmooth, and watery ; but the didin^ion is much 
better underflood ^troin obfervalion tiian any detailed account. 
Trading that you, Mr. Editor, will have the goodnefs to iii- 
fert this communication, and that youi correfpondeot, “ the 
Enquirer/* wilf do me thejiidjce to believe that my foie mo- 
tive for troubling you was to give intormalion, lam with 
€dcem> SiR^ 

Your mod obedient fervant, 

AMICUS. 

Athroalh, Mardi I, 180{>. 


VH. 

PiobabiUty that the Hindoos xiac acquainted iiith Saturn's Rtug. 
To Mr. NICHOLSON. 

SIR, 

i TAKE the liberty of rcqucAing the inferlion of t. ® 
uillovsing (piotation in your Philufophical Journal, from the 
fill vol. of Mr. Miiirice*s liulnn Antiquities, page 60o. If 
It does really moan ihc ring of ihc|danet Saturn, perhaps fomo 
ot your reader scan explain how it could have been dilcovercd 
by the Braliiiiin:i in luth remote ages. * 

luui’s refpe^fi^lly, 

April 7^ IsOu. ' A. B. C. 

1 have already intimated in a former volume, that the anle 
formed around Ssni (the Saturn of the Hindoos) by inter- 
twining ferpents, wa^ probably intended to denote his ring. 
1 have tince had the figiiie V.*ngraved for the reader’s infpc^ion’ 
and dccifion. It is impotlible to aice/tain (he exad age of the 
piflured image th the Pagoda, (rom which the |ortrait was 

t">en; 
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^ken jfcut probably .both are of a very remofe age, for the 
1 lid pagodas are iifft fabrrcationii of yefterday, twr in their 
contTfiiions and defigns are they given to frvquenl viciflilude* 
Sani were thus defignated in very antic*ni period^’ the 
fad pfove>; that tlu^* niuft, by what meand ran foarcl) be con- 
jedureil, have dil'covered the phenomenon of his for what 
beiides could that tei pontile oval incloh ng the bod} of Sant 
b^intended to rcprcfenl ? That phenonienun how'ever uas 
not known in Europe (ill about the }ear 1(>28, when Galileo, 
with the fnft p«*rfecl telehope difeovered, what he conceived 
to be two flats at the extreme parts of the |ilanet, but which 
in reality pioved to be tlie of that ring, the natural cx- 
ihence of which was afterwards demondraled by Huygens and 
lucteeding aflronomers. The circumfiance is not the Icaft 
wonderful of thofe tiiat occur in the difcuflion of Indian anti- 
quities and literature. I have flated the tael, and engraved 
the image; 1 leave to abler judges the talk of dccilion 


VIIL 


Expfanaiton of Time keepers conjirucied hy A/r, Tliotnaa Tarn^ 

Jhaw: for xxfhich a Heward oj Thrac Thonfaud Pounds zvas 
awarded hy ike Commiffionei's of Longitude, From the Com- 
wumcations ?nude hy him to the Commijjioners 

T^HE^odel, from which the annexed drawings^vere taken U^fcnj'tlon o/ 
^'(^tains, befides the parts neceflar} to explain the nature of 
^hc Efcaperaent, a box inclofing a tpriirg, which when wound fiuw ^ limc 
upcorainunicates, by means offome more wheels, a force to the 
balance-wheel, fi»nicient, when the balance is put in motion, 

Uf keep it in a£tion for fbme time- Thvfe wheel'; are con- 
tained between two brafs plates, taAened together by four 
,J_ ^ ’ upright, 

♦ The Efcapcir.cnt wlfh a mode*! was commuuicaicd in June, 

/SC4, and a uibrequenc t>^7lanation in March, lh05. The former 
is here given, and lb nvivh vt the latter as dirtfllv relates to die 
timi;' keepers. Tht latter paper is nc othetwife abridged than by 
lomitiing certain obttrv ni;.ns upon otjicr artifts, and foinc general 
retnaiks whic)) do nut form part of the diiciofurc. 

I have been folicitous to give as early an account as might be 
4i;pper, of the Efcaptments ef Mr, Errrdhaw and Mr. An.oM 
■* • v.h'th 
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Dcfctipiioii >f |,iiuri.; the ttppermofl of thefe platen is that \t^ch \f’ 

tbs Eicapsiuciit repreiciUcii by h'lg. 1ft. plate Xlllf where PQRS are tlf^our 
iaw’I lijnc* icrcw« that take into the heads of the four pillars abovejn^- 
pit-cc' tioue<l, and connect it to iho remaining part of the nW^.- 

The plate PCiRS contAids^ however, theawholeof the parts 
necctiary for thn prefent purpofe; The fide of this plat% re- 
prelenled to view, is the undermofi; v^eii fixed in the model ; 
fo that (he figure reprefents this plate as taken oft', with 
fide next to the balance laid upon §, table, and the eye is fupv 
pofcH to be placed perpendicular over it# 

Id the plate HQRS is an opening, or a piece taken out, 
reiDefcnlcd by TUWXYZ. In this opening, the balance- 
wheel A BCD, pallet MSK, and part of the balance UV are 
feen. The balance-wheel is fupported by two pieces of brais, 
ONfl, OI ; the piece ONH is ferewed to the fide of the 
plate neareft to view by a ftroiig ferew /, and made firm by 
Ifnall pins leprefenied by tt w • thefe pins arc called 
fteady pins ; they are riveted faft into the fupporting piece 

* OH, and lake into holes in the plate PQRS, made exa6lly to 
fit them* The part ON of this fupporting piece is fuppofecl 
ID be raifed above the part f H by a joint or bend at N ; the 
other fupporting piece Ol is iaftened to the oppofite fide of 
the plate; and between thefe tw6 pieces the balance-wheel 
turns freely and fteadily in the dirc6tion of the letters ABCD# 
The fmail wheel MSK is called the large pallet; It is a 
cylindrical^piece of fteel, having a notch or piece Cut-out of it 
»l / /i r ; aguinft the fide of this notch is a fquare fiat pieCRof 

• ruby, or any hard ftone, h I, ground and pnlilhed very ffnootffV 
and fixed faft into the pallet. Tiie cylinder is fo placed, with 
refpe^ to the bilance^v/heel, that it may not be more than juft 
i^lear of two adjoining teeth. EF is a long thin fpring, wlii^'ly 

(which iaft appears in No. 55 of our Journal) as they have been fo 
^ highly diftinguilhed by the national muiijficence. Some d^fculfion 
of the important fiibjefl of time pieces may be leen in the Phil(^. 
Journal, quarto feries, Vol. I. and Tol. IL 106. As 1 expe6l 
fiiortiy to bp favoured with a valuable communication retpefting 
the original inventors of free 'Scapeinents and compenfations,* and 
may, according to circtitn^ances, offer a few remarks on the 
iiibieil myfiilf, I have bevn careful in the firft plaae to^ivc the 
accounts of the |{bovc mentioned artifts* in their own words. 
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N^hicI^ maHe raft- al^onje end, by being pinned into a ftud, G, IMcription of 
and Qide to bear gentijr'againft tbe head of an adjuring fcrew 

other end U bent a littfe into the form of a hook ; to this thaw's dme 
fprfcg there is fiKed another A'ery (lender fpring at y, which 
projects to a fmall dfRarico beyOnJ lu This fmaU fpring lies 
on tfife fide of the thick fpring nearetl to ^the balance-wheel. 

The adjatiing fcrew, talw into a fmall brafs-cock, « p> 
is fcrewed tail to the plate by a tlrong fcrcw at 

p. Upon the ipHtig EF there is fixed a femi-cy!indrical pin, 

Which Oatids lip perpendicular upon it. and of a fuflicient 
length tb fill between the teeth of the balaivfce- wheel ABCD* 

This pin is called the locking-pallct, and U placed on the 
oppolile tide of the Q>ring reprefented to* view. Through 
the center of the cylindrical pallet MSK, a Brong Heel axis 
pad'es called the verge; the pallet is made fad to this axis, 
which alfo palles through the center of the balance, and is 
made fad to it; it has two fine pivots at its extremities, upon 
Which it turns very freely, between two firm fupporting pieces 
of brafs ferewed hrmly, and made as permanent as pofSble, 
by fleady pins to the principal plate PQRS; one of thefe 
pieces is reprefented in the hgUre byw^L; (he part tu is 
raifed above the part y L by a bend or joint at ft ; the part y L 
being reprefented as fixed firm to the plate by the Arong ferevr 
aiy. This piece is called the potcnce, and is exactly (imilar 
to the other fupporting piece, which is called the cock, that 
,'s fimilaiiy fixed to the oppofite fide of the plate and bid from 
the/I fight in the figure. A little above the cylindrical pallet 
(as it appears in the figure) is fixed a fmall cylindrical * 
piece of Heel in, having a fmall part projei5ling out at f, 
through which the verge alfo paifes; this is called the lifting 
it fixes upon the verge like a collar, and is made fafl 
fo as to be fet in any pofition wiih refpedt to the 
MSK. The balance lying below the plate PQRS« 
only the part UV is rept;erenled to view'; the continuation of^ 
ilys pofition* of the circumference, however, is reprefented 
by the dotted lines ULHV, The end EG of the long fpring • 
being made very flender, if a fmall force be applied at the 
^poinlo to prefs that end out from the wheel ABCD, it cailly 
yields in tliat diredton, turning as if were upon a center at G; 
it is altcf im^de to Hide m«a groove made in this ftud in fuch a 
* 4 (ianner that the end o may be placed at any required difiance 
— SUPPLEMENT. Gg « from 
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l^rcriptidfi of ffotn the center of (he verge. Having *delcrtbed ihdlkvet^’ 
tliey appear in the figure, ve nexl come tothS^on* 
fliaw'stime nexion or fituation with refpe^ to each other. Let thelhng 

piece. oaring ICK be ruppofed lo Jbe To placed that the end of the flWwr 

fpring y$ may proje^ g Utile way over tfr^f point of the lifting 
pallet in, but not fp clhf& but that the point of the pallet may 
pafs by the hodkfxd end of lite fpring'^EF without twiehing it ^ 
the head of the adju^fling icrew is alfo rnppafead to bear gc^Uy « 
on (be inner tidu of the faid fpring EF, hr that nearefi to the 
wheel, and nt (he fame time the locking pellet is fo placed 
that one of the (teth D; of the balance-^ wheel, may juft take 
hold of it. 'J'his pallet h not %‘ifib)e in its proper place io the 
figure, being coveted from light by the ferew m, and part of the 
fpring EF ; its pofilion is therefore reprefented by the dot k, on 
theoppofite fide of the wheels having the tooth A juft bearing 
up againft it. From the above defeription of the feveral parts ot 
the efcapement, and their connexion with each other, it will 
be eafy to fee tlie mode of its action, which is as follows. 

A force being fuppofed to be appdied to the balance- wiieel, 
fo aS to caufe it to move round in the dire^on of lbeleUer;i 
A BCD^ one of the teeth^ as D, will come up againfi (he linking 
pallet (as reprefented at A, and the locking pallet by A*),* • The 
wheel is then faid to be locked, being pre^^ented from moving 
forward by this pin. Let tlte balance be now fappofed to 
rc'ft in its quiefeent pofition, and it w ill have the fttuation re- 
prefented in the figure ; the lifting point sV of the«pallet ?>?, 
will be juft clear of the projedling end of the lleuder fpring, 
the face fd of the large pallet M$K will fall a little below ihi^ 
point of (be tooth B, and the balance having its fpiral pr helical 
fpring applied to it (which is here fuppofed on (he other ftde of 
the plate FQRS, and of coorle not vifible in the hgare) r^mi^ii? 
perfe^ly at reft in this poiition. Npw^as the balance ULHV» 
and the two pallets MSK and in, are fixed faft toilhe 
' it is plain they mu ft all move together; let therefore^ the 
balance be carried a little way rou^ in the diro^ion of the 
^ letters VULH ; by this motion the end lof (he lifting pallet W 
will be brought to prefs up agatnft (he projecting etid of Ihe 
llender fpring, and as this fpring is Axed on the fide the^ 
fpring £F, nearefi to (he balance-wheel, the pe|nt i wtllpfe^ 
the two fprings together out from the balance-<wheel;^ "then, as 
only the point of the tooth D (fee its pofition at A:) touches 

lodging 
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lorl^ig pailet, when 4he spring £F was at reft again the haad Dc&ription of 
of fcrew w. It Will, by the fpring being prefl'ed out from 
the ^)lh, haie (lipped off (for ihc locking pallet which Ha« fliaw*^ time 
lAidre (uppoicd at Ar, will now be at a# clear of the tooth A of P*®*^^* 
the balauc'c'-wheeff ; llie wlieel being itOw at liberty will move 
toifhd l>y the force fuppofeil to be appjted to it ; but a« the 
point i of the lifting ptRlet moves on and prefTes out the fprtng, 
point i of the ^ge pallet approaches towards the point of 
the tooth H of the balance-wheel, fo that when the (pnng EF 
15 fuftkiently peftied out to unlock the wheeb the point I of the 
largo pallet wif} be got to d, and tn Ihhfiofjtion the point of 
the tooth n of the balance- VI heel will fall upon it (lec Fa*. 2f) 
where the tooth B is reprefented in contact with tlie pallet at 
/; at the fame time (he point of the tooth D has jufl dropt oft 
bom the locking pallet m; the force of the wheel being by thi^ 
mcan:k applied to the top of the pallet hit gives an increalea 
momeolam to the balance^ and aftifts it tn its motion in tho 
fame direflion« and by the continued motion of tlie large pallet 
tn the dire^ion MSK the point of the tooth B> whioli keeps 
ptefllng and urging it forward, moves up towards the bottomi 
of the face of the pallet towards h, until the plain flat furfaces 
of the tooth and pallet come into conta^ (fee Ftg $); by this 
time the end o of the (lender fpring has dropt off from the point 
s of the lifting pallet) and (he (wo fprings have returned again 
into their quiefeent podtion, the fpring EF gently bearing 
againik thi^ liead of the adjufting (crew and the locking 
pallet in a pofiiion to receive the next tooth C of^ the balance- 
‘ wheel ; (fee the piMition of the point of the lifting pallet at i| 

Fig. $, alto (he locking pallet at tp^ and the approaching tooth 
at C-) When the two furtaces or the tooth aiul pallet are thus 
Jn Qonta^, thegreateft toire ol the wheel i^ exerted Upon (he 
pallet, and of courfe upon the balance moving with it. The 
loath ftill preiling againft the face of the pa'Iet, and the pallet 
moving in the dire^tiofi MSK, it at 'dft drops off, (fee leg 4)^ 

/where m reprefents (he pofition of the locking pallet, C the 
pofition of the tooth of the wheel juft before it drops upon it» 
and 1 h the poGtion of the face of the large pallet, having the 
point of the tooth B juft ready to leave it at I,) leaving the 
balaim at perfe^ liberty to move on in the fame dire^ton lo 
WhicH it was going. }uft as the point of the tooth B, whioh 
Jias bean prefling the large pallet round, is ready to leave Up 
* G g the 
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Defcriptlon of next tooth C of the wheel is aTmoH; |n '^ontadt wltf^tfrd 

w (fee fifg. 4 ) To that' the inflant the toQt^ K 
Aaw's time drops off the wheel is again locked^ and the a£lion of| that 
piece. tooth upon the balance ts finiflied. As the balance moves willi 

the grealefl freedom upon its pivots^ the force of the tooth hat 
given it a confideral^e velbcitj, fo that the balance fltll keeps 
moving on in (he fame diredtion, after l(ie prefftire of the tooth 
IS removed hy ftippiog off from the paliet^ until the force of Ih^ 
pendulum fpring (v\hich is not reprefented in the figure) being 
continually increafed by being wound up* overcomes (he 
momentum of (he Lilance, which, for an inllant of time, u 
(hen ftationary, but immediately returns by (he a£lion of the 
pendulum fpring, which exerts a confiderable force upon it 
in unwinding ilfelf. As the balance returns, the point i oi 
*he lifting pallet in paHes by (he ends of the two fprings £F 
and yo^ and, in palling by, puQies the projedling end, o, of 
(he (lender fpring in towards the balance- wheel,. until it has 
paffed it; which, as foon as it has clone, the projefling end 01 
again returns and applies ttfelf dole to the hooked end of the 
fpring EF, as before. Thj2 fpring yo is made fo (lender, tiiat 
it gives bat little reliftance to (he balance, during the time (be 
point i of the lifting pallet is paffing it, and of courfe caufes bal 
little (if any) decreafe in its momentum* During the time the 
point 2 of (he lifting pallet is palling the fmall fpring yo, the long 
fpring KF remains fteadiJy bearing againfi the head of the 
adjo fling ferew w, as the hooked end at o juft lets theoend o( 
(he lifting pallet pafs by without touching of it. As the fpring 
i»as now been continually a 6 ling upon the balance, from the 
extremity of its vibration in the diredion MSK, it has given it 
(he grealcll velocity, when the point * of the lifting pallet is 
pairing the end o of the (lender fpring; for at (his inftantilhe 
fpring which was wound up by (he contrary direction of the 
balance, is now unwound again, or in the fame ftate as it was 
In its quiefeent pofition at firft, and of courfe has no effe 6 l 
upon the balance at all in either dire^ion ; but the balance 
having now all the velocity it could acquire from the unwinding 
of the fpring, goes on in (he dir^ion UVHL, until the force 
of this fpring again flops it and brings it back again, moving 
in the fame dire^ion as at ftrft, with a confiderable vek>cily« 
Hy this return of the balance, the point i of the lifting |>allet 
comes up again to the projedling end o of the (lender fpringit 
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back the longTpriug £F, and unlocks the wheel; 
another tooth fal!iDgttit}^on the face of the pallet hi gives frelli 
enoi4y to the balitnce: and thus the action is carried on at 

The Efcapemen^uiould be made in the following manner : Indrudlons far 
Tl\|? pivots of the balance axis thould the Hae of the 
pivots of a good common fized pocket walch^ and of the (hape 
of Fig, 5. PI. XITI, which will grj^Uy add to their (Irengthi the 
'"’extreme end, or aiding part only b^ing (Iraight; the jewel 
hole Ihould be as fallow as poiiible^ To as not to endanger 
cutting the pivot, and the part of a£tton ofjhe hole made quite 
back with only a very fliallow chamfer behind to retain the oil; ^ 
de€»p holes are very bad, for when the oil becomes glutinous, ^ 
it will make the pivots Hick fo as to prevent the balance from 
its ufual vibration. The pallet (hould be half the diameter 
ihe wheeli or a little larger, for if fmallcr, the wheel will ihcii 
have too much a^ion on it, which will increafe fridlion moft^ 
confiderably, and likewife caufe the balance to fwingfo much 
farther to clear the wheel; confequentty aclieck in the motion 
pf the balance may flop the watch. The face of the pallet 
(bould run in a line of equal diftance between the centre of the 
piallet pnd its extremity, aiul not in a right line to its centre) 

Umt is ah Increafe of fri^ion, and a lofs of that power which 
is obtained by the wheel a6ling on the extremity of the pallet: 

Ihis is cleaity proved by time, by the hole worn by the points 
pf teeth in ail pallets that run in a line to the centre. The fcape 
wheel ^eeth (bould form the fame direftion as th^ Face of the 
pallet, under cut for the faid purpofe of avoiding fiidlion, anc^ 
maintaining the power, and for fafe locking. The points of 
the wheel teeth muft not be rounded ofF, but left as lharp as 
polTible. The pivots of the fcape wheel are to be a very little 
* larger than the balance pivots. , 

The wheel isjock^d by a fpring inftead of a detoai ^itk Detent with a 
pivotS) as the Frewh have made them, fur tliofe pivots ^'*^®** 

hpve oil, and w{ien the* oil thickens then llie fpring, of the pivot 
. Relents is lo affedled by«it as to prevent the detent from fallings 
into the wheel quick enough, the confequence of this is if- 
^I’egular time and (loppage of the watch, and if ever fuch a 
.* ^atch went well for twelve months, chance mull have had by 
the^moftdiand in it. 

When the fpring is planted on the fide ofnhe wheel, as in How to place 

‘‘ifly^jafcapeinents, liie part oa which the wheel refts Q^ould be * 

1 paiiecS) ww 

a blue 
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fl li’HW (horl of a right angle. To that the 'irlieel tway have e 
t6ndeticy to dra w ihe fpring into ft, flopped the other 
way, o^ beyond a right angle it will bat’e e 4e^en€y to pBflfh 
the fpiing out 5 in lhaf cafe the wheel will have liberty tOTui^: 
the wheel dioulcl take 00 more hold oo'Vf''e I’pring than juft 
fuffickmt to flop it, fbr if more, friflion will be increa^d. 
Tbefmali return fpririg ftioald43e as Ibie as po^bie at the end 
faftened to the other fpring, but at the outer end a liU^ 
thicker; the fpring fliould be planted down aaclofe to tire 
wheel as to be jiifl free of it. Tlte*^dtlchar^mg pallet aboQl 
one^hird, or near gtie-half the (ize of (he l^rge or main 
kit, (he face of ii in a right line to the centre, the back of it 
^ a little rounding and oft from the centre. Great care muft 
be ufed in taking oft th^ edges of this difeharging piece, to 
\^^tnake ft round to prevent cutting the fpring, iw'Cati it be made 
loo thili fo it does not cot ; the end of ft ne^refl the ballance 
fhouid be a Itltld more out from the centre of the ballance axis 
than the lower part of it towards the poience, forcounter- 
adling tile natural tendency of the fpring downwards from the 
preftiire pf’ the (cape ivhieel ; and that part of the fpring on 
which the wheel refts fhould be flopped a litile down to give 
the wheel ^ tendency to force it up, u> counieraft the nateral 
inclination the wheel has to d^aw it down by its prefture 
on it, 

ConftruAlon of The balance is to be fnude of the beft flee], Ind luriied 

fbe balance With jjs centre to its proper fize, then put it into a cru- 
cible with jfs much of the btft brafs as when melted will cover 
ift. The brafs melted will adhere to the fled (lor il any other 
metal is ufed by way of folder, that waich cannot gOv well), 
then turn it 10 its proper thickncTi^, and hollow it out fo as to 
lea\*e the fleel rim about the ihicknel's of a repeating fpring 
to a^ fmall (ized repeating watch, turn the braik to twice of 
near three lirnos that ihic knufs of fteel, •crofs ft out with only 
cOne arm ftraight acrotk the-centre, and at each end of the 
arm lix two ferews oppofitC'to each oilier through the rim 
^the balance to regulate the watch to firnc, the diameter of th 
heads of ibefe ferews about equal to the (hicknefs of the ba- 
lance. a little more or Icfs is not intiteriai. The coinpeifta- 
tion weights (hould bo made of the belt brafs and well ham« 
mered. and a groove turned to let the rim of balance into it, 
and this Ibculd b^cut into fourteen equal parts by a wheel en% 

* . 
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glue, then yoq will hftve fftven pair erf. pieces of equal &tm 
two0fn|h«fe piece* being fere wed on the rim .el 
IfaeHLiance at equal di(laoceH will produce an equilibrhiiD^ a 
bglatice in Ihe ('uU fenfe of lUe word« equal in all its parts^ 

In making balancerfgreat care ftiould be, taken that they get 
nojttruifes or beiimngj;p for if they get a bruife on one Ade fo 
as to indent the metaJit iltat part will beliefs atledled by beat 
apd cold than the other parU wbiqli have not received the 
fame violenee toelofe it* pore*.. . 

Teadjuft the balance ?n heat and cold — pul the watch into AUjuftment to^ 
about 85 or 90 dogfaces of heat, by the common thermometer, icmpst^ares^ 
mark down exadlly how much it gain* or lofes in 12 hours, 
then put it into as fevere cold as you can gel for 12 hour*^ and 
if it gains one^minule more in 12 hours in cold than in heat, 
move the compenfation weights farther from the arm ol the 
baknee about ^ of inch, and if it gains one minute more je 
12 hours in beat than in cold move the weights of iiich 
nearer to the arm of the lialance, and fo on in the Uke pro* 


portion, trying it again and again (i|I,yqu And the wgteh go the 
fame in whatever change of heat or cold you put it, 

' Much difficulty has &Uen to the lot of watchmakers in the 
eedeavotir to make timekeepers go nearly the fame in the dif- 
fereni poAltons* 1 have had my iharc of thiv', but it is now 
over} by far the greateA part of this difficulty arifes from the 
balance fftting not being properly made. But if the fpring is Rule. If th« 
made, asiiball delcribe hereafter, you have only to make 
the balance of equal weight and it will gp w'^hin a few fe» nearly alike in 
ronds^per day in all poii lions alike, and if it vibrsqbs4iq|jmore cor^aTtby ad. 
than one circle and a by applying a finail matter of weight ding weight to 
to ibat part of the balance which is downw'ard when in *he 
potiilion that it lofes moft, will correff it with great accuracy ; the 

but if it vibrates more than one circle and a then it wil|t«me vibration^ 
require the weight <q be above indead of below ; end after if ^ore (karee* 
•the watch has been going a tew months and its vlbntt^n then add to the 
^(hortens to one J circte, then it will go worfe and worfe b^ 
reafon of*4be weight beiug in ibe wrong place-; thdrel'ofe, to rate vibratioo i* 
avoid (his evil, it is abrplutely peceflary to confine the vibra<*^^* 
tioos to one circle, which will produce the mod Heady per* 
formance. It i* common for watchmaker* to adore a time- 
keCf^r wkenJltey fee it vibrate a circle and a half, or more, 

^%nd foicni. an opinion *of its excellence freqi this ptily; bul l 

know 
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know from experienfo what would bo tfie co«kf«iqu^ce» ond 
have been condemnOnii becaufe, ; wbar | have feen £ocl^ 
wi^lcbes 1 faid 1 faw enoMgh to Ib^ it would jiolKve. 

very accurate perrormance* # ' c 

Concerning the OPalance fpripg. To find dtit the invifiUktaproperties of this 
baUncc fpnng, apparent finiple pari oF ihe machine, lias given much mer^ 
trouble than all I defpaired oif bringing timekeepers 

to the date 1 have and unlefs thofe bidden properties 

are known to timekeeper makers, however well they majr 
execute, all other parts they lyill find* their mpll fanguineeSs* 
peclutions fruflraleU. I have ft^en waichmakers boad of ibmi: 
iimekeepers going well fpr a month or -iwO» and from the 
kiiovyiedge 1 had of the etfelSs produced by' the balance 
fpringi 1 have (old them that a month or two more would de- 
Aroy their hopes. The cylindrical tpring being in all its 
Vjrns of equal diflance from the centre, in courfe every turn 
will biei. of qquai fifrength^ and called ifochronal, and be* 
lieved that all vibrations whether long or fliort would be per- 
A>rm^d in the fame time^; but this is not true, for if a man h 
to go four miles in ihe fame, time as he has gone one mile« be 
cannot do it with the fame power; tio, he mod have impel* 
ling, force to <}uicicen his motion, or he will be four ^ 
It is n)s4e u« long in doing it. Therefore indead of the fpring being equal 
pering. IP pII parts, it mud be made to ipereafe in thickneS to .Ihc 


outer end, in fuc^ proportion as will caufe the balance when 
thrqwn to a greater difiance to return fo much the quicker to 
make them y^qual ^ by long peifeverance I found how to 
niake iprings« apd then 1 thought I had got all 1 wilhed 
for! But cruel difappointincnt nearly broke my heart) for if 
found 1 had yet another didiculty to break down, as my 
watches with fucii perle(5l fprin^s were continually lodng on 
their , rates. What farther to do 1 knew not, and I own 1 * 


was nearly if not quite mad. But obftiname in the caufe and 
re^plving.nat to give it pp but with life, perfeverance came ' 
once more to my aid-— and with Adi more unremitting dudy,* 


which nearly finiihed me, before I applied the following re- 
.ptedy for the before mentioned evtl, i found, in the courte of 
^r/.igs ire fub t^foning on bodies, tlrnt wgichTpringt relax and tire likellie 
Ja to «jrel«i* Irame, when kept conAantly in motion, and this may 

^ regain be proved by the^ tollovying experiment : let a wiglen tfaa/. has 
been going a few nvJCi^ihs go duw’n, let it be down for a week 
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pf two, or tbMfct it going* and if it be a good#l«ie^ 
keeaer fo as not td be aff«aed by the father it ^Ui go leififti 
per clay iailer than it did when it was let down; ba< 
jb will again lofe its j|uicknef$ in a gradaal manner gaining hrfi 
at4d lefs till it tyisd^ to its former rate. Therefore finding 
that ifochronal fprings would not do-^and Ukewife having 
made fprings of fuch 41iape as would render long and (bort vi- 
brations equal in tifne-^confiantiy tpfe ^the longer the watch 
.went, { made them of fuch fhape as to gain in the ftiort 
^vibrations aboot five or fix feconds per day more than the 
fong ones, (hi? q^iily could only be jpuiid by long expe- 
rience, and the Way I proved this was to try the rale of the This gradual 
lyatch ^ith the bs^lance vibrating about \ of circle, then tried ^ 

its rate vibrating one circle and a and if the (hort yibra- which may be 
lions go flower than the long ones that watch vytH lofe on iu 
r^te, and if they are equal, it wilt lik^wife lofe, but th,^ oq^ ^ced to the 
from relaxation, and if it gains in the l^ort vibrsdiona mqro 
tjian five or fix feconds in twenljf-four hourf Will m fbe^xftruetlou. 
long run gain on its rate, hut if ho( more thap thaX quantity, 

4 |hd the timekeeper is perfect in bent and cold and every Other 
jj^rt, the above properties will render it defervicg Of the 
Oa;meqr a perfe6t tirqekeeper» and this is a prit^iptil caufe of 
my timekeepers excelling all others, and this the principal 
caqfe of feme of my timekeepqrt going better than others, 
though made W me* the fprings of them being made tp ac- 
cord/Dore px^ly to the above proportions 2 and this is the, 
caufe which has enabled me iq fbretel what n^timekepperf 
would do, which Dr. Maskelyne, Mt« Crosley^SaMi^h^s 
can tefiify. The above efiedl is produced as follows, I find 
thd common relaxation of balance fprings to be a^ut five or 
i^x fec.onds per day on their rates in the coqrfe of a year, there- 
fore if the fimrt vibrations are, made by the (hope of the 
i^ing to go about Ithat quantity fitficr than the long <Mties, qnd 
as the fprihg relaxe^in going by time fo the vyalcb acenq^a- 
lates in dirt and thickening of the oil which (hortens the vi* 
bralions, the (hort oTies then quicker, cbmpenfales for 

the evil of relaxation bf Ae bdatice fipring. From this it is 
^lain, that the caofei'of eri^ in timffkeepbrs are not unde- 
fiiied' %nd vague in their miike, which has been fuppofed ; 

(pr*wheif M is certain that all caufes of error may be over 
^pmpenfated we cannot delpair of fimfiuig the medium, and. 

# ' which 
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whteh may be eafily "imayacl by eEanrlivuig going of my 
timekeepers. Xc wiil /tbere appear that vrbat eiTODi, they.afe 
fal^e 6 l; to^ arlfe from ^afes certain and natora]^ and mcrarfe^ 
may be corre^led by art*. ^ . t 


IX. 

Experimental «#io the FrcportAon of the JkverfU Qufee or 

Elaftk Fluids, conJUtuting the Atmojph^e. i(y Jpu k D a i^roK 

Oo the campo- In a former paper v^ich I fubmilted to Ihis fociety, ** on tbe 
th#4inwij*h«»3. cenftilnlion of mixed gafes/’ J adopted focb proportions of 
the fimple elafljc fluids to conflilate the atmorphere as were 
then current, not intending to warrant the accuracy of them 
alt. as dated td the faid paper; rpy principal obje^ in that 
ettby waSf to paipl out the manner in which mixed elaftic fluids 
esift ieg^ti^ert attdio upon what 1 think a very important 
and the do 61 rine of fuch Hurds ; — 

namely » that the elaftic or. repulfive power of each particle 
is eonfmed to thofe of its own kind; and confequeittty tt^ 
force of fiicfa fluid, retained in a given vellel, or gravitattb^^ 
if the fame ip a feparate as in a mixed flatc, depending' upem 
its proper denfity and temperature. This principle a^cordS' 
with all experience, and I have no doubt will food bq pier- 
ceived and acknowledged by chemifts and g^ilofophers ikt 
general ; and its application will elucidate a variety of 
wdiich are otl^rwife involved in obfcurily. 

Oi»]ocls of this of the prefect eflay are, 

Vl^ To Jeter- K To determine the weight of each frmple afmofpherc, 
mine the weight abflra^edly ; or, in other words, w hat part of the weight o 
nlofphtrc!^* wU^lc compound atmofphere is due lo axote; wival tp 

oxygen, &c. &c. 

ind the re* determine the relative weights of The different gafea 

tetive weights of in a given voluoie of atmorphertc air, fueb^ it is at the earth’s 

of the gjfes *t ^ f * ’ ^ 

thcfcrfaceof hirfacc. 

e.irth * . ' 

* To this communication Mr. Eamlha^ has annexed two plates 
with, deicriptioxis, (hewing the parts of hif time-piece j ali wbichj, . 
except thole of the Efcapesnent (which we have given) 
of the fame variations as thofe of %ny,oth?r.§ood movcmcntS:'^;He 
alTerts that the heft train for time keepil^is^ 0,000 \ that thejf^^^ 
wheel for pocket one^ fhonid have i^ueVh;i' and for box oges^^ 

teeth. , " ' 

f Manche^r Mem. Vol. Tf 


Oi>>'cls of this 

<tr.iy 

1. To Jeter- 
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To inveftigale profioftimis of Ih^ gafes to each otW* 

foch aa' they ought fuood at dilforei^ elevation* :t|ie liom^ 

eartl^fi' furface. 

. To Ihoie who confider the atmofphcre as a chemical com- 
{mundf Ihefe Mr^y^jei^s are but others, who adopt my 
hypothefis, will fl?c they are eiTehtlally dillin6t. With refped 
to^Tfirfi; It U obvious^ that, on my hypothefis, denfily Nw ^h fingle 
god elailic force of each gas at the ea|th*s furface, arc the jt, 

etibds of the weight of the attnofpbere of that gas folely, the whole ^ightj 
/different almoTphcres hot gravitating one upon another. 

Whence the firft fAjea will be obtained by afeertaining 

fliare of elailic force due to each gas ft a given volume ot I 

the compound atinorpbere ; or, which amounts to the fame 

thing, by hilling how much the given volume is diminifted • 

under a conftant preffure, by the abftraaion of each of its in. 

gredients (5 ugly. Thus, if it (hould appear that by extrafti^ TiIca twiy ont 

the oxygenous gas from any inafs of ^mofpberic air, ™ *^** *“* 

whole was dimiuiftied in bulk, (lill being fubje^ to a preffure volume repre- 

of 30 inches of mercury ; then it ought tobe mferred lhal Jem- 

UKygcnous almofphere preffes ijie earth with a force of iix 

inches of mercury, &c. 

In order to afeertain Ihe fecond point, it will be further The weight* ol 
neceffary (o obtain the fpecific gravity of each gas ; that is, 
the relaUs’e weights of a given volume of each in a pure dale, from rp« 
(uije^ to the fame preffure and temperature. For Ihe weight 8«vity* 
of each gas in any given portion of almofpheric air, moft be 
in the compound ratio of its force and fpecific gravity. 

With refpe^l to the third objea, it may be db ferv ed, that The propordonf 
^hofe gafes which are fpedfically the hcavieft mud ilBL'IJlfe oh- 

in dendly the quicked in aicending. II the earth s atmofpiierc twined from the 
bad been a homogeneous eladic fluid of Ihe tame vreight it is, 

|»tit ten times the fpjecific gravity, it might eafify be de- lame ntanner « 
monftrated that nofenfible portion of it could have arifen lo 
the fumroits of the highed mountains. On the other hand, an atmotpbere* 
atmorphere of hydA)gcnou$ gas of the fame weigh! , weftid 
iupport a column of •mercury nearly 1?9 inches on Ihe fummit 

of Mount 3lanc« * 

• The feveral gafes condanjly found in every portion at- 
mofpheric air, and in fiich qtt|ntities as are capable of being 
app/cciated, ar^ aaoiic, oxygenous, aquftous vapour, and 
cafbon|c ^cid. It i/probable that bydfo^cnous gas alfo is con- 
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ilahlly prefont ; but in fo fmall proportion as not (o be de* 
(e6led by any teft we are acquainted with} it maft therefore 
be confounded in the large mafs ot azotic gas, { 

] . On the ueiqht qf ike Oxygenous and A otic Attnoj^here^* ^ 

PioccOis ff)i Various procedes bavel^n ufed to de|.enbine the quaoUty 
dtrtimihing the - ^ 

«)x.geii III the of oxygenous gas. * 

atm .fpJiere. j . The mixture of nitrous gas and air over water. ^ 

Kxpofing the air to liquid fulphuret of poiafh or Iime« 
2. withtulphur- with or without agitation. * 

3! rxpiofion Exploding hydrogen ga* and air by ele^ricity. 

with hidr gffi. 4« Expoiing the afr to a folution of green fulpbat or muriat 
\efn '^aler, (Irongiy impregnated with nitrpus gas. 

fion.” 5 . Burning phofphorus in the air, 

5 Burning ^Ij OX) gen enterin into combination and 

AlTpr'iKlTcc the elafticityi and if the feverai proeeffes be conducted 

Uiw t fu u ubtlfully, the refiHts aie precifely the tame from alL In af| 
parts of the earth and at every feafon of iho year, the bulk 
of any given quantity of atmorphenc air ippcar^ to b( rteJuted 
nearly 21 per cent, by abllrading its ox>;/cn. Tnis 
indeed, has not been generally admitted till laid) ; fome 
^ chemifls having found, gs they apprehended, <i great difference 

in the quantity of oxygen in the air at diflbrent times and 
1 -c okig^ti «n4 places; on fome occafions 20 ptr rent, aod on others $0, and 
iiwibic^ more of OX) gen are faid to have been found, Tlii’» I have no 
doubt wa^ owing to their not undtrOandmg the nature of the 
operation and the circtiinftances intiuencing it. Indeed it 
U diffimU (^fee, on any hypotheiU, how a difproportion oi 
thc 4 suC<^o elements (hould ever fubfifi in the atmufphcro. 

1 !»f firtv proceti abov< *uuntiooul has been much 

Mith nitT'tus gaa difiredited by late author^ and as it appears from my ex- 
n here perieupe to be not only the molt elegant and expeditious of all 

ciu the methods hitherto ufed, but alio a^ correi^ as any of them, 

when properly conduced, 1 ihali, on this occaGon, animadvert 
Mp«n It. > 

Ina M^ioni for I* Nitrous gas may be obtained pure by nitric acid diluted 
the procth. vvith an equal bulk of water poured upon copper or mercury ; 
Pur^ nous artiGctal heat (hoold bp applied. The laG produ6i 

t*f ot gas this v\a\ obtained, does pojl contain any fenfible portion 

ot azotic gas : at lead it may eafily he got with lefs dian twg 
or three pet tent, of jhnt gas : It is probably nearly free fr'odt 
lytroox oxide alfo, when thus obtained. 


isocr are not 
iMUibic. 


T !»f firlV proeetii 


Inft iir^ioos for 
the proct h. 

I 

Pur^ nous 



«ASfit in ritt ATMotvAtkt. 


4SS 


SI* If 100 fn€»fafe& of common iitr jbft put to S6 ol^ ,piir® Mixture loo alt 
faif roftft gas in a of an inch utrkio and 5 incbca long* ***** 3^ 

afler afew minutes the whole ivitl be reduced to 79 SO 
ifteafures, and exl^t no %ns of eftber onj^genous or nitrous 8o asbteA; 
gas. ^ 

100 meafures of common air be admiAed to 72 of Mixture too tlr 


J 'lrous gas in a wide veffel over water, fndi as to form a thin «» 

fatom of air, and an immediate momentary agitation be ufed, with agitation* 
there will, as bef<we, be found 72 or ftO meafures of pure t*- 

tore BO azote^ 

aabtlG gas for a rehdaum* 

4. If, in the la ft experiment, than 7f meafures of nitrous Intermediate 
gas be ufed, there will be a redd u urn containing oaygmjous 
gaS; if wore, then fome refidoary nitrous gas will be found, n. ga5l>r oxigm 
Thefe fa6ls clearly point out tlie theory of the procefs : the 
elements df oxygen may combine with a certain portion rfprocefs. 
nitrous gas, or with twice that portion, but ¥wth\.iio 
mediate quantity. In the former cafe niinc acid t$ the i^uU; (hrmedV^iiTtlL 
in the latter vitrous acid : but as both thefe may be formed ^atlstwr nicroua, 
the fame time, one part of the oxygen going to one of Aitrous 
. gas, and another to two, (he quantity of nitrous gas abforbed 
ftiquid be variable; from 56 to 72 per cent, for common air. 

This is the principal raufe of that diverfity which has fo much 
appeared in the refults of cliemifts on this fabje^l. In fa^, all 


ibe gradation in quantity of nitrous gas from 36 to 72 may 
affualJy be obferved vrith atmofpheric air of the fame purity; 
the wider the tube or veftel the mixture is made in, the quicker 
the combination is effedled, and the more expoledLto water, 
the greater is the quantity of Tiftruat acid and the lebmMMc 


that is formed. 

To ufe nitrous gas for (he purpofe of eudiometry therefore, PraAic«i rciait:* 
we mo ft attempt to form nitric acid or nitrout wholly* and 
Without a mixture of the other. Ot thefe the former appears gat* 
frem my experiments to be mod eafily and mod accurately 
effected. In order tcilhi^ a narrow tube is neceflary ; one tlAt 
'is jud enough to let air pafs water without requiring the 
tube to be agitated, is bel^. Let little more nitrous gas than 
is fufficient to form nitric acid be admitted to the oxygenous 
gas; let no agitation be ufod; and as foon as the diminiition 
appears to be over for a moment*!et the reddoary gas be Irans* 
ferred to another ^ube^ and it will remain without any further 
diminution of confoqucnce. Then ^ of llte lofs will be due 
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MriliiwJ with 
fulpiiureu 


t0 The tran<ferrtn^ is necejfTary lo prci^ent the nftric 

iicid formed and combmed with the Water, from ablcpbing 
the remainder of (he nitl^ous gas to form nitrous ac^id. 

Sulphuret of lime is a good left of tho^proportioO of oxvg^.n 
in a given mixture, provided the liquid be nU more than 20 or 
30 per cent, for the gna (atmoiperic air) ; if the liquid 
this, there is a portion of a zotic gas imbibed foitiewhat onGe^**^ 
tain in quantity, 

VnkVi method. Volta’s eudionifter is very accurals asA^ell As elegant and 
expeditious: arcorciitig lo Mouge, J 00 oxygen require 19ft 
meafures of hyrlnj^^^on ; nccordii.g to Davy 192; but from-the 
' c motl attentive oljfcrval ions of my own, 185 are folRcient. In 
' almofplieric air I ahv.iys find (lO per cent, diminution when 
firerl w'iti) an evrefs of hy tfrf>gen ; that is, f 00 common ait 
^ith 60 hydrogen, become 100 after the cxploAon, and no 
mygen is found in the refidiium ; here 9A oxygen take 39 hy- 
drogen; 


2, 0/ the Weight o/ tti€ AifHeous I apour rttfuojphcrg. 

To find the I have, in a former cilay, (Mancheftcr Moin. vol. 5. p*2, 
ruR^^vapouHn" given a table of the force of vapour in vacuo for 

the a(mofpbci «4 every degree ot temperature, determined by experiment; 

And in the fequel of the efiay, have lltewn that the force of 
Vapour In the atmofpherc is the very fame as in vacuo, when 
they are both at their uttnod for any givon ffempfcralure. To 
find the force of aqueous vapour in the atmofphere, '■thcre- 
fon^ w'** have nolhing more lo do than to find that degree ol 
^Idat which it begins to be condertfed, and opp«)rile to it in 
the table abovernentioiietl, will be found the force of vapour. 
From the various fads mentioned in the rfiliy it is obvious, that 
vapour contrads no chemical union wilii any of the gafes iii 
the atmofphere; this fad has fince been < 4 ntorccd in the An« 
nates de Chimie, vol. xlii. by CletiKni and Deforme. 

M. De SaulTure found by an excellcnf experiment, that dr) 
air of 64^ will adroit fo much vApour as to increafe its elafli* 
tiity, This I has’c repealed nearly in his manner, and 
found a fimilar refult, Bui the table he has given us pF 
aqueous vapour at other temperatures is very far wrong, efpea. 
vially at temperatures dldant from 64^. 'IJhe nuipbers werd 
not the refult of dired expuiinent, like the one above. If 
we could obtain the temp*:ralarC9 of all pari*; of the earth's 

furiacc^ 
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furface, for any given iinae, a mean of them would probably 
be 57 ® or 58 Now if we may foppofe Ihe force of %*apoor it & on an |ae» \ 
equivalent to that of 55®, at a medium, it will, from 
t»ble, be = to .44^f mercury ; or, nmitly of the whole 
otmcifpliere. Tlis it will be perceived is calculated to be the 
of vapour in the whole atmofpljere of the earth. If 
that incumbent over^ny place at any time be required, it may 
CHS fbuml as d ironed above. 

5. Qf the Weight V the Carhmic Add Atmojphere^ 

PVom I’ome obfervaUons of Humbold^ I was led toexjKjfl Deduftionof the 
about part of the weight of the almofpbere to be the 

bonlc acid gas z but 1 foon found that the proportion was im» atmot^here 
..menfely over-rated. From repeated experiments, all nearly 
agreoiiig in their refults, and made at different feafons of tte 
year, 1 have tound, that if a glafs veOei filled with lQ2ti£o 
grains of rain water be emptied in the open air, and^ 125 
grains of (Irong lime water be poured iny and the mouth then 
t lofed ; by lufTicienf time^nd agitation, the whole of the lime 
water IS jiiit Uiuraled by the acid gas it finds in that volume 
of air. But grains of the lime water ufed require 70 
grain meafurcs of carbonic acid gas to iaturate it : therelbre, 
the I02,-W)0 .gjain meafures of common air contain 70 of tSar* 
faonic acid ; or ll’® whole. The w^eight of the car- 

bonic acid atmofpljcre then is to that of the whole compound aa 
I : I -KiO; but (he weight of carbonic acid gas in a git^en por- 
tion of air at the earth^s fui face, is nearly *be wh^es 

becaufe the fpeciilc gravity of ihe gas is 1 } that dPSimefiPiir 
air. I have iince found that the air in an alTembly, in which 
two hundred people had breathed for two boors, with the 
windows and dcjors (but, contained little more than 1 percent, 
of carbonic acid ga^. 

.. Having now determined (he force with which eacb>fmo- 
fphere preifes on eaith's ftirface, or in other words,i>its 
weight ;t it remains next to enquire into ihqir fpecific gra-^ 
tilics. 



fs 
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Thefe iliBy be fecn in the following Table* 
A^mqrpheric air - ^ 

Azotic gaz . i • • • • 

Oxygenous gfl a ' ** 

Carbonic atid gad 

AqUeoUd Vapour^ - 

Hydrogenous gad « 


KOOd, 
...066 
1^7 c 

i.5D0 

.7O0v^ 

.077* 


, y B ' . 

Kirwati and Lavoifter are my authcBities for thefe numbers t 
bxcept oxygenous gas and aqueous Vqpour. For the former 1 
am indebted to Mr. Davy's Chenticdl Refearbhes ; his humbef 
is fomething greafo(|than theirs: I prefer it> becaufe^ being 
determined dvith at leaft equal attention ?4;a accuracy with the 
olhersi it has this further claim for credit, that 21 parts of gad 
of this fpecilic gravity i mixed with 79 parts of azotic gas^ 
make a pompound of exadtiy the fame fpeciitc gravity as the 
aKnofphi^ as Ihdy evidently ought to do, fetimg^afide the 
unfounded notihn of their forming a cftcfnical compound. The 
fpecific gravity of aqueous vapour 1 have determincnl myfelf 
both by analytic and fyniheiic method'^, alter the manner of 
De SaufTuire; that is, by abdradling aqueous vapour of a 
known force from a given quantity of air, and weighing the 
water obiained^ai>d admitting a given weight of whter to 
dry air arid (Tom paring the lofs with the Increafed dafiicity. 
Da Saufllire makes the fpecilic gravity to be ,71 of ,75 j but 
he ufed canHic alkali as' the abfprbent, whibh would extfadf 
the carbonic acid as well as the aqueous x'upour from the air. 
From the e^f&riments of Piflet and Watt, I deduce the (pc- 
cificr-grUvriy of aq[aeo us vapour to be ,61. and ,67 refpeclively. 
Upon tlie w'holc, tl^refore, it is probable that ,7 is very 
nearly accurate. 

We have now fulficient data to form tables anfwering to Ijid 
two firft objedls of our enquiry, 

♦ The fpccific gravity of hydrogen mu ft be rdWrfoolow; if‘- 
10^ oxygen reqiiii e i85 hydrogen by meafiul, according to this 89 
oxygen would require only 11 hydrogen tci form water ; ' whereas 
require 15. Hydrogen ought to be found about part of the 
weight of conimun air. , 


I. Tahk 
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I. TahU ^ the Weights qf kite d^^ereni Gq/is conjiituting Ik 
AtmoJ^here. 



Inch of Mercury* 

Azotic gas 

- - - 23.36 

Oxygenous 

- - . 6.18 

Aqueous va^ur 

- • - .44 

'H!i7arbomc acid gas « 

.02 

30.00 


AbfirfutBETt^ti 
of- th« diffcreat 
gafei ia the 
whole acino* 
iQphere* 


i I Tuble nf the proportional Weights of the different Gases in a 
giiMit Volume of Atmojpfteric Air^ taken at the Surface of the 
Eartlu 


Azotic gas - - - - 

per cent. 

- .75.55 

Oxygenous gas - - • 

- 23.32 

Aqueous vapour • - • 

- 1,03* 

Carbonic acid gas • - • 

- -.10 


100*00 


Weights of the 
different gafes 
in e(tu«l balks 
•t the cartk*& 
faifiCe. 


IIL On the ProporLion of Gases at different Elevations, 

M. Bertbollet feenas to think that the lower llratm of the at- 
mofphere ought to contain more oxygen than the uppcTf be** of ^ISbt^ve 
caafe of the greater fpecific gravity of oxygenous gas, and the earth*s fur- 
the flight affinity of the two gases for each other» (See Annal, notiibig 

de Chimie^ Tom. 34** page 85.) As I am unable icv^nceive different at any 
even the poffibility of twogafes being held together bylSSi- •cccflibicheighi* 
oily, unlefs their particles unite fo as to form one centre of re- 
pulflon out of two or more (in which cafe they liecome one 
gaS) I cannot fee why rarefaction (bould either decreafe or in- 
creare.4diS<ipppored«affinity/ I have little doubt, however, af 
lo the fad oY oxygenous gas obferving a dimini thing ratio in 
afcendtng ; for, the atmofpheres being independent on each 
other, their denfllies at different heights m.ufl; be regulated by 
^ their fpectiic gravities. Hence, if we take the aaotic atmO- 
• 

. ' ^ The proportion of aqueous vapour muff be tinderftood to be 
variable for any one place ; the otlten are permaoent or nearly fo. 

' Vbt, 3^111,— '^.vp.VLEMENT. Hh fphcrc 
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fphere as a ilandard, the oxygenous and the ou’hanic acid 
will obferve a decreafing ratio to ijt ta afcendingi and the 
aqueous vapour an thcrea0ng one. The fpecihc gravity of 
Qstygenous and azotic gases being as feyeo to fix nearly, their 
diminution in denfity will be the fame at heights reciprocally 
as their fpecific gravities. Hence it wV^ld ^ found, that at 
the height of Mount Blanc (nearly Ihre^nglifb the 

ratio of oxygenous tgas to azotic in a given volume of air. 
would be nearly as .20 to 80; — confequently it follows that(at 
any ordinary heiglits the di^erence in the proportions will be 
fcarcely if it all perceptible 




X. 


Obfervation which indicates a JpotUancous Decompofition qf 
nitrous Acid and Format i m of Ammonia^ /?y D. A* 

To Mr. NICflOLSON. 

SIR, 

Per/^mp^fitlon I SEND you a fialement of the followjn;; fid, in cafe if 
rtf wfti out acid, may not hitherto have been obforved: it i i nis lo fliew the 
mutual decompofition of nitrous acid and aiinolpheric air; 
but tile expiration of (he theory I will leave to yoq, or fome 
of your learned correfpondents. A phial of bright orange 
coloured nitrous add» fo loulcly flopped that bubbles of gas 
efcaped every five or ten minutes, having flood within a few t 
indtea of a b,ott).e of muriatic acid, clofely flopped for above 
a twdgp^bnlbf my attention was aUradted by obfeivnig a 
sMSteinerufialion of falls, upon the label paper of the iaft 
mentioned phial. To determine their nature, dilFolved them 
jn difliijed water; dropped a little nitric acid in, lo faturate 
any uticombincd alcalies ; then with nitrate of filver, a 
pious prq(:ipitale was formed, wlfich indicates the muriatic to 
be the acid : when Llaturaled the acids with pure potafs, thd 

• Air brought from the fummit of HclveJyn, in Cumberland 
(1100 yards above tibe fea— Barometer being 26,60} in July 1804, , 
g;ive no percepuSle ditference from the air taken in Manchefler.<-^ 
MvOay-LidTac determines the contlitution of air brought from an 
elevation ot four miles to be she fame as that at the earth's fur* 
face. ‘ > M , w 

fmell 
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439 


• »^fiBNTtrfc news. 

• 

fmell refembled ammonia; but owing to the folLiiion being fo 
c\’tremely weak, was fcarce perceptible ; but on a finger be- 
ing dipped into it, and held near a Oopperi moiftened with 
morialic acid, evidently produced a white cloud, which dit^ 
ap^eered upon withdrawing the acid, and rc-iippeared on its 
approach ; which ie^ alone ][ think may be fulHcient to prove 
ain^gl^a to have been the bafe, I may obferve, that (he 
faltii were formed only on dial pari of*lbo iab!e on which 
fotne muriatic acid had been fpilt; the neck of the nitrous 
acid phial was covered with a ipf'idure, which had a con- 
hderable ammoniacal fm^l, and exhibited the fame appear* 
anccs with the moiftened (topper, and was therefore unconi* 
bined ammonia, and feems to (hew that Ac prefence of the 
muriatic acid was not necefTary for its formation. I have en^ 
deavoured to be as eoncife as pofiihle, and remain 
Your condant reader, 

Jpril 17, ISOJ. D, A, ^ 


SCI/:XT/FIC N£rvs. 

Foie on the PoiwUnn rf Reaumur Cummin icaied Ity Vmu de 
Laivuu* • 

PECARD of 'Fours, Tnanufa^urcr of Rouen done ware, Reaumur's 

ha.-* rcpcatcdcid in his furnace KeaurntirN experiment of Irans- 

, * * . in an )mpreve4 

furming glals into poicelain ; nientiimeil in the memoir of the ftatc. 

Acadeyiy of Sciences, for t lie. year I73V>, p. 370. M. Perard 
obtained adevitrificalion as complete u itliin as wiilfLMil, Hisex* 
perimeiil was mad*.* iipon a common glaf'; bottle from the Aficeoiit 
Foundry. The bottle ivas filled with Nevers fand, and depo* 
filed in a which was aflcrwar^Js tilled up wdth the fame 
fort of fand. 'l"he fagger or cafe was placed with others, con- 
taining earthenware in the chimney or upper part of the fur- 
nace, and heated as iifual. When the operation was finifhed, 
and the furnace was /ufficlently cooled, the bottle was taken 
from iu bvd of fand in the (agger, and emptied o( its contents. 

The bottle had undergdne no alteration of diape; but its green 
olour and traiifparency were exchanged for milky opacity, 
ei]ually fpread over all parts of the bottle* In this, his hrf! ex- 

• 

* Journal de rhifique, Vol. LXI. p. 401. 

perlniciit. 
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SCIENTIFIC NSWf* ^ 

periment, M. Pecard ba« obtained a much more equal dcvltriP- 

Lion than that ptocutid by ^eaamon ^ 

memoif, that he.thtok* * not impoffible. that th« po*t of 
^q^sility between the inUsriuil andeKternal be, 

**'^bU fobftance i* mwb harder than glafi; u 
fpark with fteel; and from , the adwUge^ .t 
4tb in many Aef«vp. to. be made an objefi^t m- 

'yho pnrfuea the fiep* of hi. 

wbofe naWe will be ever ^ to the fciences. and to ^ 
who ceWvate thenv -M. Odreet. ba. already made fever^ «Xr 
periment. on "thisemtereflioR fubjea. 1“'“’ .f. 

work not yet completed. He ba. made mufleraot this 0^ 
fl.s«cc. OKCeodinK the hardnefsof alfo capfale. andoj^ 
article, which ea&ly fopport the fire, and are not fubjea to 
tire power of re-agents, fucb as fulphunc and, && T^e 
Wa coft of the materials whereof thele vefleU, fcc. mo 
thbricatedi Indoco a hope that the labour, ot Reaumarvm this 
fobjedl will be refonwid, and carried ou in u v\a> that will be 
of utiitiy in dilftronl aft*. 


’ ' Anato?nical Work* 

an extonfive W’ork on the anatotiij|f of tho organs of httan^ng 
in animals, generally, together with the phyfiology.of tbeio 
faveral part*, and a fenes of accouftic phenomena minded to 
elucidate th* fubjea. is in forwardnefs for pubtioatimt this 
Ipringbs Anthony Carlifie. F. R. S. F. L. S. and lurgeoa to 
the Weftminfter Hofpiul. 
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and nickel, 261.— *On fugar prepared 
from bcet>root, 267 ^ 

tierfchdl. Dr. on the (ingulai H^ure of 
the planet SttCuixi 4, 246. — On the di- 
region and vrlocify of the motion of 
the fun a^a ..I'nr 59 

Hiem, iWe ihou^cr «f j‘c.\j t ’.and- 

A:liut,« yif j 
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Jockies, tec. tufiining of, 309, 317 \ 

Johnfon, Dr. 201 
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Plumbago, m'nes of, ^70 
Poidevin, M. on the danger of u(ing 
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arc tk’cliic fpa.-ks on a large fcale, 91 J 
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nitric aoid, 340. — Hi^ aniilyfis of gu- 
ano, or natural manure of the coafl of 
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